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Macintosh Computers—introduction 


Introduction 





The Apple Service Guide for Macintosh Computers is the first volume in a series of 
booklets being developed to help Apple-certified technicians troubleshoot and repair 
Apple products at their customers’ sites. The second release, Apple Service Guide 
for Laserwriter Printers, will be available in April 1991. Subsequent releases will 
cover networking and communications and Macintosh peripherals. 


The Apple Service Guide for Macintosh Computers does not replace the Apple 
Service Technical Procedures. The Apple Service Guide condenses information 
found in the Technical Procedures and other Service publications, and presents this 
information in a booklet format that is easy to use and easy to carry. The guide 
includes only information that experienced technicians absolutely need to quickly 
and reliably service Macintosh computers at the customer's site. 


This March 1991 update to the Apple Service Guide for Macintosh Computers 
replaces the original version of the guide (released in August 1990). For this 
update we made the following additions and revisions: 


¢ Added new software and hardware troubleshooting information, and relocated 
this information to a new tab (On-Site Troubleshooting) at the front of the guide. 


¢ Added information covering Apple's newest Macintosh computers—the Classic, 
LC, and Ilsi (see Using the Guide on the next page). 


« Revised information in the Portable tab to cover the new backlit display. 


¢ Located Apple Desktop Bus (ADB) input devices and part numbers in the 
General Information tab, and added other helpful information to this tab. 


Key Features 


¢ Portability—At 5-1/2 by 8 inches and 160 pages, the guide is easy to handle and 
carry. Just slip the guide into your toolbox or briefcase. 


¢ Ease of use—The plastic spiral binding is tough and enables you to lay the guide 
open on any available surface. The paper is durable, and its matte finish prevents 
glare from overhead lighting. The booklet uses tabs, subject/product icons, and 
color highlighting to help you locate information quickly. 


¢ Presentation of information—Information has been condensed to the extent 
possible while type size has been kept easily readable. Extensive charts, tables, 
and graphics present information clearly and concisely. 


¢ No updating required—This guide will be updated only as necessitated by 
product changes or new product introductions. Updated versions of the 
guide, such as this March 1991 release, replace previous versions. 


¢ Professional appearance—This guide is a high-quality publication that employs 
the new Apple Service design and uses color to emphasize important informa- 
tion. The cover has a protective coating to resist stains, and the high-resolution 
printing process enhances the guide's professional appearance and readability. 
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Guide Contents 


Safety Procedures and Practices 

Tab 1: On-Site Troubleshooting 

Tab 2: Macintosh 128K, 512K, 512K enhanced, and Plus 
Tab 3: Macintosh SE, SE/30, and Classic 

Tab 4: Macintosh Portable 

Tab 5: Macintosh LC 

Tab 6: Macintosh Il, Ilx, and Ilfx 

Tab 7: Macintosh licx, llci, and IIsi 

Tab 8: General Information 

Tab 9: Ports and Cables 


Using the Guide 


*IMPORTANT: When ordering a replacement module or spare part, be sure to 
check the part number given in the guide against the current price pages in the 
Apple Service Programs manual. Remember that the Apple Service Guide is 
not updated on a regular basis. 


Safety Procedures and Practices: You should be completely familiar with all safety 


procedures and practices before using this guide. Please read this section. 


Tab 1 — On-Site Troubleshooting: This tab section contains generic troubleshooting 


information that you might find immediately helpful when you encounter a problem 
at your customer's site. This information includes: 


¢ Software troubleshooting information, including on-site quick checks, a system 
crash checklist, and desktop procedures and practices 

¢ Guide to system failures with system failure codes and explanations 

¢ Generic hardware troubleshooting guide and flowchart 

¢ System software installation and system-software compatiblity guide 


Tabs 2-7: The six Macintosh computer tab sections contain information specific to 
particular models of the Macintosh computer. The types of information included are: 


¢ Exploded-view drawings of the Macintosh systems 

¢ Alphabetical parts lists (keyed to the exploded view drawings) with part numbers* 
¢« Symptom/cure troubleshooting charts addressing system-specific problems 

¢ System specifications, adjustments, and upgrade procedures 


Tab 8 — General Information: This tab section contains information that applies to 
more than one of the Macintosh computers. In this section you can find: 


¢ Internal disk drive information 

¢ 1MB and 256K SIMM identification tables 

¢ MacTest™ hookups and procedures 

¢ ADB input devices and part numbers 

¢ An index to the special tools required to repair Macintosh computers 


Tab 9 — Ports and Cables: This tab section includes a table of peripheral cables, 
Macintosh external connectors, tables of peripheral cable pin-outs, and pinfaces. 
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Safety 


CRT Safety 





Ten Rules to CRT Safety 


1. 


10. 


Do not work on a monitor alone. !n case of an accident, having someone 
nearby—and having someone trained in CPR—could save your life. 


Remove all jewelry before performing repairs on a CRT. Removing these 
conductors reduces the possibility of electric shock. 


Never use a grounding wriststrap or heelstrap or work on a grounded 
workbench mat when discharging a monitor or when performing live 
adjustments. Grounding straps and mats are used to protect sensitive compo- 
nents from ESD damage and should be used only when working on “dead” (un- 
charged) equipment. 


Wear safety goggles when working with a CRT. The CRT contains a high 
vacuum. If cracked or broken, the CRT can implode (collapse into itself). To 
protect your eyes, always wear safety goggles. 


Before working inside a monitor, turn off the power and disconnect the AC 
power cord. Certain parts of a monitor chassis are hot (electrified) when the 
monitor is under power. Never work on a monitor under power except when 
making live adjustments. 


Keep one hand in your pocket or behind your back when working on a live 
monitor. This reduces the risk of current passing through your body, should you 
accidentally contact high voltage. 


Always discharge the anode before touching anything inside the monitor. 
High voltage (up to 12,000 volts DC) can be present on the anode (see Figure) 
and other components—even when power is off. 


Never touch the anode connector or the anode aperture. When a CRT is 
replaced, the anode connector is removed, exposing the anode. The anode can 
retain a charge of several thousand volts even when power is off and can regain 
some charge even after being discharged. 


Do not pick up or handle a CRT by its neck (see Figure). To prevent an 
implosion, take every precaution against breaking the tube. Be especially 
careful with the neck, where the tube is thinnest. 


In addition, never touch the following components (see Figure) when 
adjusting a live Macintosh CRT: 


¢ The back of the power switch 
* The yoke wires 

¢ The anode connector 

¢ The anode wire 

¢ The flyback transformer 
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Figure: Discharging the CRT 
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Safety 
Discharging & Devacuuming the CRT 


Use the following procedure to discharge high voltage (12,000 volts) from the 
picture tube of a compact Macintosh. This procedure and the CRT discharge 
tool (see "Special Tools Index" in the General Information section) can be 
used to discharge any Macintosh monitor. 


WARNING: Discharge the anode to the metal ground lug 
(see Figure on the previous page). Failure to do so will 
(oFeTaatelelom dal-mlele| (om oley-| gem 





Discharge Procedure 


—k 


Remove your grounding wriststrap and jewelry, and put on safety goggles. 

2. Attach the alligator clip on the CRT discharge tool to the metal part of the ground 
lug (see Figure on the previous page). 

3. Put one hand in your pocket or behind your back. With your other hand, insert 
the tip of the CRT discharge tool under the anode cap (see Figure on the 
previous page) until it touches the anode ring. 

4. Remove the CRT discharge tool. To be sure the CRT is discharged, repeat the 

discharge procedure (you may want to repeat the procedure using a flat-blade 

screwdriver with an insulated handle). 


Note: The anode can build up voltage over time. To drain off any residual charges, 
establish an ongoing ground. Fasten one end of an alligator lead to the ground lug 
and the other end to the anode aperture. 


Disposing of the Cathode-Ray Tube (CRT) 


To prevent serious injury, follow the procedure described in this section whenever 
discarding a CRT. 


WARNING: To properly dispose of a defective CRT. you 
must first devacuum the cathode-ray tube. Discarded 
CRTs that have not been devacuumed may become 


fol f-Toi ¢-1e m=] arom lan) elrele(-mm allel aiare mle cel alom i 2alemal-) 0) liao ce) 
be near. 





Materials Required 


Thick cardboard box large enough to conceal the CRT 
Large, sharp diagonal cutters 

Large pliers and duct tape 

Safety goggles and gardening gloves 

12" x 12" piece of cloth or heavy paper 


Devacuuming Procedure 


1. Put on safety goggles. 

2. In the side of the box, about six inches from the bottom, cut a hole just large 
enough to insert the tip of the CRT neck. 

3. Place the CRT inside the box with the tip of the neck protruding through the hole, 
and tape the box flaps down with the duct tape (see Figure on the next page). 
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Figure: Devacuuming the CRT 


WARNING: Only the very tip of the CRT neck should be 
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4. Putonthe gloves and, using the diagonal cutters, carefully clip off the connector 
pins on the end of the CRT neck (see Figure). 

5. Tape the piece of cloth or paper onto the box so that it forms a veil over the 
opening, but allows access to the tip of the CRT (see Figure). The veil’s purpose 
is to catch bits of glass that may fly during the next step. 

6. Make sure no one is standing nearby. Then stand to one side, reach under the 
veil, and with the large pliers grasp the exposed tip of the CRT. Look away while 
you snip off the tip of the CRT. 


Note: You will probably hear a rush of air entering the CRT when the CRT vacuum 


breaks—but even if you don't, the procedure is complete if the tip of the CRT is clearly 
broken off. 


ESD Prevention 


Electrostatic discharge (ESD) can irreparably damage the sensitive CMOS chips 
and printed circuitry of modern electronic components. Plastic utensils, styro- 
foam cups, polyester clothing, even the ungrounded touch of your hand carry 


sufficient electrostatic charges to damage electronic components. Follow the 
ESD prevention rules and procedure on the next page to prevent ESD damage. 
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| Parts List 








Sweden, Intl XP 2400 .............. 0.0... cee eee eee eens S077-0235 
Switzerland, Intl. XP 2400............ 0.0.20... 0c eee eee SD077-0235 
United Kingdom, Intl. XP 2400.........................0.. BO77-0235 
External Modem/DAA Cables 
PRISE Mea lsat aes tela a es ta Siecle a oe 6S en 9, Bow lenin SG eg ar dese hoe tates LE X076-8369 
PAS N pcesesa cst hk he ied hs ay Sn We testant cap ett Eda ee Soe sane ae AU076-8369 
BOUIN 2st sit aen poee ded Soe ence es ew ea on ees hee FNO76-8369 
DOIN ANS s:2°6 bschts ea ade adler ain tn aioe eee hots aaa eee aie ae DK076-8369 
FIMANG)s 2 .be% eGicks aa ead Ate hae eluate ohana th te ace es K076-8369 
PV AINCC: fe 2 ete os ote ae creas Walch asia Ae he Rees SE eo F076-8369 
GOTIIADNY 62 pS cece Led myn erie Sain Ra Oats ee US ER D076-8369 
PIOUS ads 25 Sisto ote ate aah ayes Gs eae See at Sl Ata and Sen te Bi bk lowe N0O76-8369 
MGI AIG 5 2-9 oh arse aatcae ss Hoh ae Hie SS De ay Bet ar he alts kes he ER0O76-8369 
NAY 6 5 ast eto we owe aid dein @ soa Md ne ae eae ara ea T076-8369 
LUXEMDOUIG wise occ oat ea eu e tetas ata lau sad tues LX076-8369 
NQEWAY 5. h:50e. she eis Pesek Sigs Sows lk Ged weet etree epte Gonchar hdc antes H076-8369 
SVAN sie Ae Reet Se 5 Sn aa adeW cist ata So askin gana as Y076-8369 
SWeGCI/ICCIANG 4 152.55 ha nce cde POE Oe cree Teee oe BA S076-8369 
SWIUZORAIG ssc icg altri nies ered Rai eo Sow ad, Se doe a Sara areas SF076-8369 
WNited KINGGOM fics fd Seed rea ae ey bee eee eae ah BO76-8369 
HDA, 3.5-inch, 40 MB, SCSI................0...000.2.....000. 661-0540 
Internal Modem (Cards) 
Data Modem 2400 ............ 0.0.0... ccc ee eee 661-0468 
Intl. XP 2400 Modem”*............. 0.0... 000 eee eee eee eee 661-0465 
Intl. XP 2400 Modem, Germany*......................2.050. D661-0465 
MNP Board, Intl. XP 2400 Modem*.....................0008 661-0588 
Keyboard, Lightweight............. 0.0... 0.0 ccc eee ee eee 661-1612 
British Keyboard ............ 0.0.00. cece eee eee B661-1612 
French Keyboard ................. 0000. ccc eee eee F661-1612 
French Canadian Keyboard....................000.0 000. C661-1612 
German Keyboard ............. 0.0.0... cee eee eee eee eee D661-1612 
Italian Keyboard .............. 0.0.0.0. eee ee eee T661-1612 
SPANISH KOVDOGIG cakes ule Wood beets Ges CULE aed dtd E661-1612 
Swedish Keyboard ................ 0.000 c eee eee eee S661-1612 
Keyboard, Onin. cvs ooo os co hae nness wk baie by Cees ee 661-0476 
British Keyboard ......... 0.0... 00. ccc eee eee B661-0476 
French KeybOalG 6 i. 55.4.005 25 base Soe beh een Sh a de a whos F661-0476 
French Canadian Keyboard.....................00000000. C661-0476 
German Keyboard ............. 0.0.0.0. cee eee eee eee D661-0476 
Italian Keyboard................. 0.000000... cece eee eee 1661-0476 
Spanish Keyboard ........... 0.0.0... ccc eee E661-0476 
Swedish Keyboard.............. 0.00.00 cece eee eee eee S661 -0476 
Keyboard Parts 
Keyboard Cover ............ 02 cee ence nee eee 815-1059 
KOVED SO ia an tees os sh 2 eaten era haa beret neh wee ae 658-7136 
Keyswitch Set (10/pk), Original Keyboard..................... 076-0226 
Keyswitch Set (10/pk), Lightweight Keyboard.................. 076-0387 
LOCKING KeYSWIICH «acne cea ch hee bin dt a oeuatenanlate ks 815-1132 
Keyboard/Trackball Cable..............0 000.0... ccc eee eee eee 590-0507 
Logic Board, Static RAM...............0.00.0 0.0.00... cee eee 661-0470 
Logic Board, Pseudostatic RAM..........................0.000. 661-1610 
“Not available in the United States. 
Page 4 ASG—Macintosh Computers Mar 91 


On-Site Troubleshooting 





Table of Contents 





, = 

Oo 

Contents Page 3 

On-Site Troubleshooting Approach & Quick Checks .. . 1 3 

Software Troubleshooting..................... 2-3 = 

Desktop Procedures and Practices.............. 3-5 ve 
System Failures .......... 2... ccc eee eee ene 6 
System Failure Codes...................0055 7-10 
Sad Mac Error Codes................000 cee 7 
System Error Codes ............. 0.00 eee 8-9 
Application Error Codes ..................4.. 10 
Hardware Troubleshooting................... 11-12 
Startup Problems—Flowcharts................ 13-19 
Replacing/Installing System Software............. 20 
Ssystem-Software Compatibility.................. 21 


On-Site Troubleshooting—Overall Approach 


: Perform Telephone and 
Quick Checks On-Site Quick Checks 


Duplicate problem & gather information 
Software P P g 


Troubleshooting Go over System Crash Checklist 


Perform appropriate Desktop Procedures 
and Practices 


Check System Failure Codes for clues 


Hardware 
Troubleshooting 


Perform Hardware Troubleshooting 





Telephone and On-Site Quick Checks 


Check the power source and power connection. 

Check all cables and cable connections. 

Check the adjustment of all user controls. 

Check that not more than one system file is on the startup device/disk. 

Check that the computer system and the system software are compatible (see 
the System-Software Configurations table in this section). 

Open the computer and verify that all circuit boards, fuses, and chips are secure, 
clean, and undamaged. 


QAR K 


S 
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Software Troubleshooting 


Information Gathering 


When quick checks do not identify the problem, try duplicating the problem (or 
have your customer duplicate the problem) and gather as much information 
about the problem as possible. 


Note the following: 


* Operating condition of the system when the problem occurs (application and 
version being run; under Finder or Multifinder; system software and version 
installed; whether networked; system configuration and attached peripherals; 
INITs, CDEVs, and DAs installed; etc.) 

¢ Exactly, what your customer is doing when the problem occurs 

« What happens to the system (freezes, crashes, displays error message) 

« What your customer has tried to do to fix the problem, and with what results 

- If the problem appeared recently, note what your customer recently changed or 
added to the system 


Using this information, perform appropriate solutions from the following System 
Crash Checklist. If this systematic approach does not fix the problem, your customer 
probably has a hardware problem (refer to Hardware Troubleshooting later in 
this section). 


System Crash Checklist 

~” Check whether the problem is peculiar to one application (try replicating 
the problem using another application). If the application is at fault, try the 
following: 


Possible Problem Solutions 


Program incompatible 1. Try booting offending program first. 
with MultiFinder 2. Switch to Finder. 


woh, 


Program incompatible Revert to older version of system software. 
with system software 2. Remove program from system. 
3. Contact vendor about program update. 


Program corrupted 1. System crashes can corrupt the program and the 
system software. Remove the program. 
2. Reinstall the program and system software from 


Original disks. 
Insufficient memory 1. If under MultiFinder, close other applications and 
to run program restart program. (You may have to restart the 
system). 


2. If under MultiFinder, switch to Finder. 

3. Allocate more memory to application. (Select 
application, select Get Info from menu bar, and 
increase allocated memory in the dialogue box.) 
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Software Troubleshooting 


The message Make sure application is on drive. 


—k 


"Application is busy 2. Launch application rather than document. If 

or missing” displays application launches, it is not corrupted. Rebuild 
your desktop (see Desktop Procedures and 
Practices). 


Programs (especially 1. If program was added just prior to problem, 

DAs, INITs, and CDEVs) remove offending program. 

conflict 2. Remove all DAs, INITs, and CDEVs, and replace 
one at a time until offender is found (see Desktop 
Procedures and Practices). 


“ Check whether problem is with system software (try booting from a floppy) 
or with multiple system folders (use Find File under the Apple menu). 


Problem lution 
Multiple system — Remove all system folders except folder with the 
folders Macintosh icon on it (see Desktop Procedures 


and Practices). 


Corrupted system — Replace system software. Use Installer on 
software original system software disks. 


Important: When replacing corrupted system software, avoid introducing new 
problems—always use Installer on the original system software disks. If you remove 
the System file before running Installer, you will need to replace the fonts and desk 
accessories on your customer's system. Make copies of your customer's fonts and 
desk accessories before running Installer. For more information, refer to "Replacing 
the System File" under Desktop Procedures and Practices later in this tab. 


Desktop Procedures and Practices 


Identifying and remedying problems that may be software related requires 
familiarity with basic desktop management procedures and practices. An inap- 


propriately managed desktop could cause the following problems. 





Multipl m Folder Problem 


Symptoms: System crashes, unusual error messages, font and DA lists 
change unexpectedly. 
Occurs: | When disks containing system folders are dragged onto system, 
or system software is loaded without using Installer 
Remedy: Locate and remove all system folders without the Macintosh icon 
on the folder; also remove any extra System or Finder files. 
Procedure: | Bootfromknown-good system disk, use Find File DA to locate and 
remove multiple system folders, and reboot computer. 
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Desktop Procedures and Practices 


INIT and CDEV Confli 





Symptoms: System crashes and myriad other problems 
Occurs: When INIT or CDEV conflicts with an application on system 
Remedy: Locate and remove all INITs and CDEVs, and then replace them 
one at a time until the conflict returns. 

Procedure: Place all INITs and CDEVs in a separate folder within system 
folder (this prevents them from loading when booting system), and 
return each INIT and CDEV to system folder one at a time. 
(Renaming an INIT, such as prefixing it with a "2" so it loads last, 
sometimes remedies conflict.) 


RAM h -of-Mem Problem 


The RAM cache is a Control Panel feature that speeds up the operation of the 
system. The RAM cache acts as aspecial RAM buffer between applications and disk 
drives. From 32K to 768K of the most frequently used blocks of data can be stored 
in the RAM cache, which can significantly increase speed within an application and 
will cause applications to launch from and return to the Finder more quickly. Memory 
problems can occur when the RAM cache is set too high. 


Symptoms: _ Insufficient memory problems, applications won't run, degraded 
system performance, ID=28 system bombs in systems configured 
with 1 MB or less of memory 

Occurs: | When RAM cache is set too high (available system memory is 
insufficient to run program) 
Remedy: Switch off RAM cache, or reduce amount of memory allocated to 
RAM cache. 

Procedure: | Open Control Panel and set RAM cache down as desired, and 

then reboot system. 


Rebuildin ktop / Slow Finder 


Symptoms: — Finder cannot locate applications that are on disk drive, or Finder 
is slow. 
Occurs: | When disk is overloaded with applications and icons, or applica- 
tions contain excessive number of file comments 
Remedy: Rebuild desktop file (which erases comments from Get Info 
comment box of all applications on drive). 
Procedure: Hold down <Option> and <Command> keys while booting, or 
while quitting application if operating in Finder. Click Yes in result- 
ing dialog box (to rebuild the desktop). 


R in rr Parameter RAM 


When an application crashes it sometimes executes code that corrupts parameter 
RAM on Macintosh II systems running system software prior to release 5.0. PRAM 
contains information (a default value) required by the Macintosh operating system 
(OS) to start up from an internal SCSI drive, as well as other OS information. 


Symptoms: Macintosh II will not boot from internal SCSI drive. 
Remedy: Reset parameter RAM to its default values. 
Procedure: | Hold down <Shift>, <Option>, and <Command> keys while open- 
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Desktop Procedures and Practices 


ing Control Panel DA. Click Yes in resulting dialog box to zap 
PRAM, which resets some user options to their default values. 


R rin m Block 


Symptoms: System does not recognize or boot from hard disk drive. 
Occurs: | When startup instructions (boot blocks) on the hard drive are 
damaged, or the hard disk driver is damaged 
Remedy: Replace the hard disk driver. 

Procedure: Bootthe computer from a startup disk that contains an appropriate 
hard disk setup program. (For Apple HDAs, use the Apple HDSC 
Setup program found ona Macintosh System Utilities disk.) Install 
or update the hard disk driver on the hard drive. 


R in m Fil 


Symptoms: Minor, intermittent problems accessing disks, printing, system 
startup, or launching programs 
Occurs: | When System file or related files are damaged, often from disk 
writing errors 
Remedy: Replace the System file using the Installer. To ensure that the 
problem is corrected, you should remove the entire System Folder 
before using the Installer. 
Procedure: Copy allnon-Apple system folder files from the System Folder to 
another folder on the desktop (see below). Then drag the System 
Folder into the Trash and start up the Installer program from the 
original system software disk. Place the non-Apple files in the new 
System Folder. (For information about using the Installer, 
refer to Replacing/Installing System Software later in this 


section.) 
Apple Files: | Access Privileges Key Layout MultiFinder = Finder 
(System Folder) Backgrounder AppleShare Keyboard Mouse 
Clipboard File DA Handler Responder Color 
Startup Device Easy Access Monitors System 
Scrapbook File Finder Startup General Sound 


Removing and Preventing Vir 


Symptoms: Unexplained system crashes; corrupted or disappearing files 
Occurs: By using a disk or program that is infected by a virus; often 
contracted from shareware found on electronic bulletin boards 
Remedy: Use an anitvirus program to eradicate the virus, and practice virus 
prevention in the future. 

Procedure: Boot the computer from a startup disk that contains an anitvirus 
application and launch the eradication program. There are 
several effective antivirus programs, including Disinfectant by 
John Norstad, Interferon and Virex by Robert Woodhead, and 
SAM from Symantec. 

Prevention: | Many ofthe antivirus applications include programs for screening 
inserted disks for known viruses—use them! Also, master disks 
should be locked; applications can be protected by locking them 
using the Get Info box. 
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System Failures 


System Failures—introduction 





You are experiencing a serious system failure if your screen fills with dots, 
strange patterns, or garbage characters, or your Mac emits sounds similar to 
muted gunfire. Other system failures, often called crashes, can result in a hung 
system (for instance, your cursor is frozen in place on the screen) or a system 
bomb with an error message and ID number. Often your only alternative is to hit 
the reset button on the programmer's switch or restart the computer. However, 
if you do encounter an alert box containing an error message and code, you 
should note the error code and check it against one of the tables on the following 
pages. 


You can encounter three types of Macintosh system failure codes: boot (“Sad 
Mac”) failures, system failures, and application failures. Explanations of 
these error codes can be found in the following tables. Whenever possible, 
these explanations include suggestions that may help isolate the problem. 
Further suggestions are given below on this page. 


If these suggestions do not help and you have tried the software trou- 
bleshooting recommendations on the previous pages of this section, refer 
to Startup Problems—Flowcharts later in this section. You probably have 
a hardware problem. 





About Sad Mac, System, and Application Error Codes 


These codes and explanations (called Meanings in the table) can help lead you to 
the source of the problem. If the Meaning given in the Error Code tables does not 
recommend a solution, or the solution does not fix the problem, keep in mind that 
serious system failures can be caused by: 


* Software problems (damaged program or system files; incompatible INIT files) 
¢ Data problems (damaged or incomplete data files; corrupted PRAM) 

¢ Damaged boot blocks 

¢ Hardware problems 


Possibl lutions: 


To rectify system problems, try rebuilding the desktop and restarting your system. 
If this does not rectify the problem, use another startup disk and try: 


Removing INITs from your system (especially INITs added recently) 
Checking the disk for a virus 

Replacing the System file and Finder using Installer 

Replacing the application with a fresh copy from the master disk 
Resetting the parameter RAM 

Restoring the boot blocks 


2 aS 


For instructions on performing these procedures, refer to "Desktop Proce- 
dures and Practices" earlier in this section. 
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System Failure Codes 


Sad Mac Error Codes 


If a Macintosh Plus fails at startup, you will see a “Sad Mac” icon (see Figure) 
and a six-digit error code. Ifa Macintosh SE fails at startup, the problem is usually 
bad RAM and you will see a 16-digit SIMM error code (see the Macintosh SE 
tab). If other Macintoshes fail at startup, you will hear a series of error chords 
(see Startup Problems—Flowchart 2). 





Sad Mac error codes can mean that the computer has failed the internal diagnostic 
tests and you have a hardware problem. Sad Mac codes can also have less serious 
causes, outlined below. 


Other Sad Mac possibilities: 

A non-System disk in the default drive. 

A bad boot disk. 

An incompatible system file on the boot disk. 


No Finder on the boot disk. 
The programmer's switch is stuck. 


Sad Mac Error Codes 


OF0001 OFOOOB | Other trap 2 


0F0003 | Illegal instruction 2 rood |e ee ee es 
switch ©: 

OF0004 | Zero divide2 OF0064 | Bad System file 2:4 

OFO005 | Check trap - CHK instruction? | OFO065 | Bad Finder2 


1 The first two digits indicate a RAM failure; the last four digits identify (in hexadecimal) 
the suspected bad chip. Try removing the SIMMs, rubbing the connection area with a 
pencil eraser to improve the connection, and replacing the SIMMs. If this doesn't help, 
isolate thie bad SiMMrefer to Flowchart 3, SIMM Verification) . 

2 “OF" indicates a software error—the startup device was spinning before the failure 
occurred. Try: (1) Restarting the Macintosh with the <Option> and <Command> keys 
held down (rebuilding the desktop); or (2) Replacing the System file. 

3 Check the interrupt button—it could be stuck. 

4 The startup disk may be missing the System file. 





ee aS 














Code 
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On-Site Troubleshooting 


System Failure Codes 


System Error Codes 





The two-digit system error code is located in the lower-right corner of the dialog 
box that informs you "A Serious System Error Has Occurred.” Refer to the 
System and Application Error Codes tables that follow for a list of these codes 
and an explanation of their meaning. 









System Error Codes 


Program attempts to access an invalid memory location. 
Often caused by corrupt application. Replace application 
01 Bus error ; 
with kKnown-good copy or upgraded version. If replacing 
software does not help, then probably a hardware problem. 
Processor receives an instruction that does not match 
Illegal instruction 
its internal list of instructions. 
Zero divide Programmer told processor to divide by 0 (mathematically 
impossible). 
Index out of range (for example, programmer declares an 
Range check error 
array of five elements and searches for the sixth). 
Gustion Computer attempts to store a number that is too large for 
the allotted space. 
68000 is running in "user" mode and attempts to execute a 
Privilege violation 
command that requires "Supervisor" mode. 
68000 chip can trace itself for debugging; can interfere 
Trace mode error 
with normal execution. 












A corrupt application has placed program information in an 
odd vs. even address location. Install a known-good copy 
or upgraded version of the application. 
















Processor cannot execute a ROM call accessed via a 

Line 1010 trap trap with a hexadecimal "A" code. Often caused by a 
corrupt application. Replace application with a 
known-good copy or upgraded version. 


Line 1111 trap An incorrect ROM call. 
A miscellaneous hardware error not covered elsewhere. 


Unimplemented Occurs when program attempts to execute a ROM call 

core routine via an undefined trap. 

Uninstalled Needed routines are not available or the interrupt switch 

ee is pressed when a runtime debugger is not present. 
Error in the file system or the device manager system. 
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Hardware Troubleshooting 


Isolating a Hardware Problem 


Diagnostic Error Chords 


System Self-Tests 
System Error Codes 


MacTest 


Diagnostic Software 


Macintosh Hard Disk Test 


Symptom/Cure Charts 
Symptom / Cure vue 
Charts Module swapping 
Troubleshooting Startup Problem Flowcharts 


Flowcharts 





¢ System Self-Tests—Start up the customer's system, listen for diagnostic error 
chords (see Startup Problems—Flowchart 2, in this section), and look for 
system error codes (refer to System Failure Codes in this section). 


¢- Diagnostic Software—lf the system passes the self tests but the problem 
persists, try running the appropriate MacTest program (refer to the General 
information tab for MacTest versions, hookups, and procedures). If you 
suspect a hard disk problem, you should also run the Macintosh Hard Disk Test 
program. 


¢- Symptom Charts/Module Swapping—lf the customer's system (or MacTest) 
will not boot or MacTest fails to find the problem, refer to Symptom/Cure 
Charts in the system tab that covers your customer's Macintosh. If you 
think you recognize the problem and you have the necessary replacement 
module with you, try module swapping. 


¢ Troubleshooting Flowcharts—if the customer's system (or MacTesf) will not 
boot or MacTest fails to find the problem and the problem is not clearly defined 
or not listed in the Symptom/Cure Charts, refer to the Startup Problems— 
Flowcharts at the end of this section. These flowcharts present a step-by-step 
procedure for isolating the problem. 
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Hardware Troubleshooting 


Hardware Troubleshooting Guidelines 





1. Use only known-good test equipment and diagnostic programs. 


2. The troubleshooting tools are designed to test a system in its minimum configu- 
ration. Disconnect external peripherals and remove all NuBus cards. After 
verifying that the computer is fully operational, reinstall/reconnect and test each 
expansion card and external device one at a time. 


3. When using the Symptom/Cure Charts, always try the solutions one at a time, 
in sequence, until you fix the problem. If the problem remains, reinstall the 
Original module before trying the next solution. 


4. The hardware troubleshooting flowcharts verify each repair action by looping 
back to the start (Flowchart 1). If a repair does not fix the problem, reinstall the 
original module, return to the flowblock of origin, and perform the next repair 
action on the list. 


5. When instructed to replace the logic board only, place the customer's SIMMs 
on the replacement logic board. Be sure to use the SIMM removal tool (see 
Special Tools Index under General Information). To test the customer's 
SIMMs, refer to Flowchart 3, SIMM Verification, in this section. 


6. Always verify that the original problem has been fixed. To verify that the original 


problem is fixed, duplicate the conditions under which it appeared. To verify that 
there are no additional faults, run MacTest. 
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Startup Problems—Flowcharts 


Turn on system without startup disk. 


Is 
startup sequence 
normal? 











At startup you 
should hear 





Go to 
Flowchart 2. 


medium-pitched 
soft chord. 





YES 





Does disk 
icon with smiling face 
or flashing "?" 
appear? 


YES 


Boot appropriate MacTest disk. 


Does 
test screen 
appear? 


Go to 
Flowchart 4. 



















YES 





Shut down and install 
known-good MacTest disk. 
Switch on power. 





Does 
test screen 
appear? 


Go to 


Flowchart 6. 








Run MacTest. Run 
Macintosh Hard Disk Test. 
Verify no faults. 
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Startup Problems—Flowcharts 


Flowchart 2 
(Startup & Error Chords) 

























If an error is encountered at startup you will hear: 

¢ First, a medium pitched, soft startup chord 
(normal) 

¢ Second, an error chord (not normal) 

¢ Third, a test monitor chord (4 chords, low to high) 


Pay close attention to the error (second) chord. 







Initial hardware self-tests failed. 
1. Replace the logic board only. 
Install customer's SIMMs on 
the replacement logic board. 
2. Install exchange SIMMs on 
customer's logic board. 
3. Verify customer's SIMMs. 











Is 
error 
chord a short, 
harsh 
chord? 











Is 
error 
chord a medium- 
pitched 
chord? 



















RAM self-test failed. 

1. If system is Macintosh Ilfx, 
check for NEC SIMMs. 
Replace NEC SIMMs with 
date code below 9052. 

2. Install exchange SIMMs in 
Bank A of customer's logic 
board. 

3. Install exchange SIMMs in 
Bank B of customer's logic 
board. 

4. Replace the logic board. 

. Verify customer's SIMMs. 












Is 
error 
chord a medium- 
pitched then high 
chord? 


















NO 










Return 
to Flowchart 1. 






Go to 
Flowchart 3. 
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Startup Problems—Flowcharts 


Flowchart 3 
(SIMM Verification) 








Note: When verifying SIMMs, you need: 
¢ AS many known-good SIMMs as SIMM 
slots in each bank of the customer's 

logic board. 
¢ Known-good SIMMs the same size as 


the customer's SIMMs. 
Install Known-good SIMMs in Bank A. 
Leave one SIMM slot empty. 
Install one of the customer's SIMMs 
in the empty slot in Bank A. 


Place the drive mount into position, 
connect one drive cable only, and 
switch on system power. 



























. Switch off system 

power. 

2. Remove, mark, and 
set aside the cus- 
tomer's bad SIMM. 

3. Check next cus- 

tomer SIMM. 











Do you 
hear normal 
startup chord and see 
disk with flashing 
question 
mark? 













. Switch off system 
power. 

2. Remove another 
known-good SIMM. 

3. Install another of 
the customer's 

SIMMs. 















this the last 
customer SIMM to be 
installed in 












Repeat for Bank B. 


this the last 
customer SIMM to 
be installed in 
Bank B? 










YES Return to 


Flowchart 1. 
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On-Site Troubleshooting 


Startup Problems—Flowcharts 


Note: Suspected problem 
areas include system video, 
system logic and control, and 
system power. 










Note: You must install a filter 
block and terminator to boot a 
Macintosh Ilfx with the SCSI 
power & cable connectors 
disconnected. 


¢ Disconnect SCSI power & 
cable connectors. 


¢ Disconnect disk drive 2 cable. 
¢ Run system from drive 1 only. 


Switch on system without startup disk. 














Is 










Is 
any video LED lit & fan 
displayed? running? 


YES ~ 





Does Go to 
disk icon 
with flashing "?" 


appear? 


YES 










Flowchart 5. 











1. Replace video cable. 
2. Replace monitor. If now OK, 
troubleshoot monitor. If not 

OK, go to box below. 





video displaying 
unrecognizable 
garbage? 








NO 

. Replace video interface card. If 
now OK, troubleshoot replace- 
able RAM on bad card. 

2. Replace logic board SIMMs. 
Go to "SIMM Verification” 
Flowchart 3. 

3. Replace logic board. Be sure 
to install customer's SIMMs on 
replacement logic board. 

. Replace power supply. 


















Is 
an error icon 
displayed? 










Go to 
Flowchart 6. 


Go to 
Flowchart 6. 
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Startup Problems—Fiowcharts <e> 


Note: Suspected problem 
areas include system power, 
system logic and control, 
and system video. 





Turn off system power, remove the top 
cover, and check the lithium batteries with 
a voltmeter. The batteries must read : 
¢ 2.8V or higher - Macintosh Classic, 
SE & SE/30, LC, Ilsi, Ilex, and IIci 
¢ 3.2V or higher - Macintosh II/IIx/IIfx 















Are 
batteries 
OK? 


Replace bad batteries 
and continue procedure. 


Is 
LED lit & fan 
running? 









YES 





Does disk 
icon with smiling face 
or flashing "?" 
appear? 


YES 


Go to 


Flowchart 7. 
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YES 
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1. Replace power supply. 
2. Replace logic board. Be sure 


to install customer's SIMMs on 
replacement logic board. 





Go to 
Flowchart 7. 





. Replace video cable. 
2. Replace monitor. If now OK, 


troubleshoot monitor. 


. Replace video interface card. 


If now OK, troubleshoot replace- 
able RAM on bad card. 


. Replace logic board SIMMs. 


Go to "SIMM Verification” 
Flowchart 3. 


. Replace logic board. Be sure to 


install customer's SIMMs on 
replacement logic board. 


. Replace power supply. 


Return to 


Flowchart 1. 
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Startup Problems—Flowcharts 


Note: Suspected problem areas 
include the input/output devices, 
SCSI drive, system power, and 

system logic and control. 









If necessary, switch off 
system & disconnect: 
¢ SCSI power & cable 


connectors 
¢ Second disk drive cable 


Boot MacTest disk. 





. Replace drive 1 cable. 
. Replace disk drive 1. 
NO . Replace power supply. 
. Replace logic board. Be sure 
to install customer's SIMMs 
on replacement logic board. 









Does 
test screen 
appear? 










YES 
(A) Run MacTest. 


Switch off system power and 





Return to 
Flowchart 1. 





reconnect 2nd drive (if present). 
Switch on system power. 





. Replace drive 2 cable. 

. Replace disk drive 2. 

. Replace power supply. 

. Replace logic board. Be sure 
to install customer's SIMMs 
on replacement logic board. 









Does disk 
icon with smiling face 
or flashing "?" 
appear? 


Boot MacTest disk. 


Does 
test screen 
appear? 


YES Go to 




















Return to 
Flowchart 1. 







Flowchart 7. 
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On-Site Troubleshooting ~ 


Startup Problems—Flowcharts 
Flowchart 7 


Run MactTest. 







Note: Suspected problem areas 
include the SCSI drive, system 
power, and system logic & control. 









Switch off system power and 
reconnect SCSI power and 


cable connectors. Switch on 
system power. 





. Replace SCSI power and 
connector cables. 

. Replace SCSI drives. 

. Replace power supply. 

. Replace logic board. Be sure 
to install customer's SIMMs 
on replacement logic board. 









Does disk 
icon with smiling face 
or flashing "?" 
appear? 


Boot MacTest disk. 


Does 
test screen 
appear? 


NO 


















Return to 
Flowchart 1. 













YES 





Run MacTest. Run 
Macintosh Hard Disk Test. 
Verify absence of faults. 
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Replacing/Installing System Software 


You may need to install system software at the customer's site. Some systems— 
currently those with 80 or 160 MB internal SCSI drives—are shipped with the 





operating system already installed on the hard drive. Replacing these SCSI 
drives requires reinstalling system software. 





Installing System Software Versions 6.0.2 to 6.0.4 


Requirements - System Software (ver. 6.0.2, 6.0.3, or 6.0.4) 
(System & Printing Tools, Utilities 1 & 2) 


Installation 1. Insertthe System Tools disk in a floppy drive, and switch on 

the computer. 

2. Double-click on the System Tools disk icon, the Setup 
Folder, and Installer. 

3. Select the disk on which you want to install system soft- 
ware. Click Drive until you see this disk. 

4. Select your computer type and click Install. 

5. When finished, quit the Installer and reboot. 


Installing System Software Version 6.0.5 or Later 


The Installer has Easy Install and Customize options. Easy Install automatically 
installs system and printer software that is appropriate for the destination disk 
and your computer. You must use the Customize option to install Ap- 


pleShare® workstation software. The Customize option can also be used to 
create a boot disk with the minimal software required for any Macintosh system. 





Requirements - System Software (ver. 6.0.5 or later) 
(System & Printing Tools, Utilities 1 & 2, & HyperCard®) 


Installation 1. Insertthe System Tools disk in a floppy drive and switch on 
the computer. 
2. Double-click on the System Tools disk icon and on the 
Installer. 
3. When the welcome screen appears, click OK. 
4. Select the disk on which you want to install system soft- 
ware. Ciick Switch Disk until you see this disk. 


Install 
5. Click Install. The appropriate software is automatically in- 
Stalled. 
6. When finished, quit the Installer and reboot. 
Customize 


5. Click Customize. Then select (click or shift-click) the 
software you wish to install from the options listed in the 
scrollable window. 

6. Click Install. The selected software is then installed. 

7. When finished, quit the Installer and reboot. 
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System-Software Compatibility 














System-Software Configurations 


Macintosh Recommended Acceptable 
Model Versions Versions 
System 2.0/Finder 4.1 a. 
System 3.2/Finder 5.3 as 
System 4.0/Finder 5.4 


System 4.1/Finder 5.5 














System 3.2/Finder 5.3 
System 3.3/Finder 5.4 





System 3.4/Finder 5.4 


System 6.0.2/Finder 6.1 
System 6.0.3/Finder 6.1 
System 6.0.4/Finder 6.1 
System 6.0.5/Finder 6.1 
System 6.0.7/Finder 6.1 












System 3.2/Finder 5.3 
System 3.3/Finder 5.4 
System 4.0/Finder 5.4 
System 4.1/Finder 5.5 
System 4.2/Finder 6.0 




















System 4.0/Finder 5.4 


System 6.0.2/Finder 6.1 
System 6.0.3/Finder 6.1 System 4.1/Finder 5.5 
System 6.0.4/Finder 6.1 System 4.2/Finder 6.0 


System 6.0.5/Finder 6.1 
System 6.0.7/Finder 6.1 





System 6.0.2/Finder 6.1 
System 6.0.3/Finder 6.1 
System 6.0.4/Finder 6.1 
System 6.0.5/Finder 6.1 
System 6.0.7/Finder 6.1 


System 4.1/Finder 5.5 








SE/30 
lix, llex 


System 6.0.3/Finder 6.1 
System 6.0.4/Finder 6.1 
System 6.0.5/Finder 6.1 
System 6.0.7/Finder 6.1 
















System 4.2/Finder 6.0 
System 6.0.4/Finder 6.1 
System 6.0.5/Finder 6.1 


Portable System 6.0.5/Finder 6.1 System 6.0.4/Finder 6.1 
System 6.0.7/Finder 6.1 


System 6.0.5/Finder 6.1 

System 6.0.7/Finder 6.1 
Classic, System 6.0.7/Finder 6.1 
LC, Ilsi 
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Exploded View 
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Parts List 


Macintosh only 





Disk Drive, Apple 3.5, 400K Mechanism...................00005 661-76156 
Internal Drive Cable, 3-1/2" (red stripe — also 800K Mechanism)* .. 590-0167 
Internal Drive Shield... 0.0.0.0... 0.0.0.0... cece eee 805-0765 

Front Bezel, Macintosh, Beige................ 0222 eee 810-0373 
L060 Label (BOZ6l): sec. een a oes weaned Bane ehias nies wees 825-0547 

Keyboard Parts (for obsolete Keyboard 661-9654): 

Keyboard Bottom Case ................ ccc eee 815-0754 
Keyboard Top Case ........... 0... cece eee eee 815-0728 
KeVCAD Sel cnc cyi de as baled tes ee cee Os eae ee wa aes 658-7039 

Logic Board, 128K Mails en. csc ccc.den pen gi seas esacavav ice. 661-96152 

Logie Board, 512K Main .h.4:2040400404 212k eSete eee debe wd ws 6611-96236 
Battery: Alkaline4:5 V2.5 occ oh el be eae dee See oewe 742-0003 
RFI Shroud, Macintosh ............ 0.0.00: eee eee eee 805-0577 
ROM, High, Rev. B, Macintosh with 400K Floppy Disk Drive...... 661-0220 
ROM, Low, Rev. B, Macintosh with 400K Floppy Disk Drive...... 661-0221 
ROM, High, Macintosh with 800K Floppy Drive................ 661-0632 
ROM, Low, Macintosh with 800K Floppy Drive................. 661-0633 

Rear Housing with Label........... 2.0.0.0... 02. e eee ee eee 630-5139 
Agency Approval Label................0.. 002 eee eee eee 825-4018 
Agency Approval Label, 512K .................. 00.2 e eee 825-1014 
Logo: Label (HGUSING) 0:58.20. 0ater ead Ce ee eew oe ae eee aeas 825-0613 
Macintosh Battery Door, Beige...............--..- eee eee 815-0938 
Macintosh Foot, Platinum (beige foot not available) ............ 865-0051 
Macintosh abel: osc ch se deacr een ciiweed deadanee eee obales 825-0742 
Macintosh Signature 128K Label.....................0.00... 825-1064 
Macintosh Signature 512K Label.......................005. 825-1065 


Macintosh Plus only 


Cable, Peripheral Adapter, Smoke..............-..... 000s 699-0430 
Front Bezel, Macintosh Plus, Beige ................-.0 2 eee eee 810-0379 
Front Bezel, Macintosh Plus, Platinum.......................... 810-0385 
Ground Clip, Macintosh Plus................-- 2. eee eee eee 805-0910 
LO00'Eabel(BeOZ6l)é2.c. cee Js ee ae beaut eta mt be mneeme 825-0547 
Keyboard, Platinum (with cable) ............... 0.0.0... 661-0416 
Keyboard, Platinum, French.................-- 00.22 e eee eee F661-0416 
Keyboard, Platinum, French Canadian......................... C661-0416 
Keyboard, Platinum, German............--2-22.00e eee eee eee D661-0416 
Keyboard, Platinum, Italian................. 2.2.0.0: eee eee eee T661-0416 
Keyboard, Platinum, Spanish................-.-0 00+ eee E661-0416 
Keyboard Parts (for Keyboard 661-0416): 
Bottom Cover, Platinum ............. 0.000 cece ee eee eee 815-0984 
Cable, Keyboard/Keypad, Smoke...................-020005- 590-0170 
Keycdb Sel. SMOKE nate ee ici se oto el ale eee ek & Sate 658-5190 
Keyswitch, Alps Alpha Lock................. cece eee eee eee 705-0077 
Keyswitch, Alps Long-Stem................0 20 e eee eee eee 705-0070 
Keyswitch, Mitsumi................ 00.00 cee ee eee eee 705-0104 
Keyswitch, Mitsumi Locking................02202 ee eee eens 705-0044 
Top Cover; Platinum: 207 68 aes oo eae se hee ae Sk ees 815-0983 
*Refer to "Internal Drive Cables" in General Information. continued... 
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Parts List 





Logic Board (w/o RAM; replaces 661-0321) ...................... 661-0525 
Battery, Alkaline, 4.5V.............0.000...0.0.00000000004 742-0003 
Resistor, 150 Ohms, 1/4W,+5% .. 0... ee 101-4151 
RFI Shroud, Macintosh Plus......................0.00 ee eee 805-5047 
FROM. IGM ig. ieee to hes 5 bie oes oat he ase RG An dee a ee et 661-0632 
PROM OW: fe. csstcc AE Bega cena seteg da wi jice gb aa) Saks et nce Sek ch GS eae choy eee 661-0633 
SIMM: 256K, 120 NS «ci its eee ae Knead ao ee a BE Seeds Keer 661-0402 
SIMM 250K: DIP 120 NSre. 220 Geran: dues eSae-ok eee tes 661-0494 
SIMM: MB 1201S svc scot heed dba g Seo det slaad aid Stee Baa 661-0403 

Mouse, Apple, Platinum ............... 0.000000 0c cc eee eee 661-0400 

Rear Housing, Beige... ..... 2... 6. eee 630-5211 
Agency Approval Label, Beige.................. 0.020000 eee 825-1254 
Battery Door, Beige ........... 0... eee 815-0938 
Reset/Interrupt Switch, Beige .............. 0.0.0.0. eee 815-0737 

Rear Housing, Platinum...............0 0.0.00... c eee eee eee 630-5235 
Agency Approval Label, Platinum........................... 825-1345 
Battery Door, Platinum..................0. 0.0.0... cece eee 815-0971 
Reset/Interrupt Switch, SGmoke...........0..........0...000.. 815-0763 

Rear Housing, Beige and Platinum—Parts for Both: 

Ground Clip: Uppers hen 2: itd thos ya ews aes etree mea 805-0575 
Macintosh Foot, Platinum (beige foot not available)............. 865-0051 
Screw, Tap, 8-32 x .625, Torx, Blk Zinc Oxide (main case bottom) . 435-5002 
Screw, Tap, M 4.22 x 1.41 x 16, Torx, Zinc (main case top)....... 426-1007 


Macintosh & Macintosh Plus 


CO ASSIG ys oro oe ran ed eee hee eadlocatiouen Maar hak tre amis ene aie 805-0766 
SChOW AM, S05 G crc oid sab be ea oh ES or ates ead oA ees 462-3100 
Screw, Tap, 6-32 x .375, Chassis Grounding.................. 490-0002 

CRT and Yoke Assembly .............0 0.000000 cc cece eee eee 076-0103 
GRE Socket Cable}. s. 22. bos exe ate ee nese ee Ae Sea EMRE 590-0160 
WIVIAE- VV ASIOM 6 04.1662 che tecantce ston ea ani le Aiea ed ahaa heGial Sai had aes 725-0018 
screw, Tap, M 4.22 x 1.41 x 13 (CRT & Chassis).............. 426-1001 

Disk Drive, Apple 3.5, 800K Mechanism (512K Enhanced and Plus) . . . 661-0345 
Internal Drive Cable, 3-1/2" (yellow stripe) .................... 590-0437 
Internal Drive Shield (512K Enhanced and Plus)............... 805-0217 
Packing Disk, 2-sided (for transporting) ...................... 003-0003 

Keyboard, Beige (replacing 661-96154)....................0.... 661-0322 
Bottom Cover, Beige............... 20.0.0. eee 815-0937 
Cable, Keyboard/Keypad, Beige.......................0000. 590-0144 
Keycap Set, Beige... 0... cc eee 658-5186 
Keyswitch, Alps Alpha Lock...................0.00 00 ce eee 705-0077 
Keyswitch, Alps Long-Stem...............0.... 00000000000} 705-0070 
Keyswitch, Mitsumi.................0... 00.00.00. cee eae 705-0104 
Keyswitch, Mitsumi Locking.................. 0.00 c eee ee eens 705-0044 
Screw, Tap 2.20 x 6.25 (Keyboard Case)..................... 430-1025 
Top Cover, B@ig@ sh ede he oe ee hae She aes Be 815-0936 

Mouse, Macintosh, Beige................... 0000.2 661-96155 
Mouseball Retainer.............0..0..0.0.0 0000000000. eee ee 815-0409 
Rubber-Coated Mouseball...................0.202020...000000. 699-8001 

rower Cable. Beige iia xa eee ed he dah et ewes beansde 590-0138 

Power Cable, Smoke...........0. 0.0.0.0. ccc cece eee eee 590-0131 

Power Supply, 110 V, Beige.................00..0 00.0.0. 661-0461 
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Parts List & Power/Sweep Volt. Adj. 


Power Supply, 110 V, Platinum ............ 0.0... cc eee eee eee 
POwGsr/SWeon BOad, 220 Vecsscccesivecvanaeskevandwenswawe 661-76214 


Brightness KNGD, SINOKG..:1cdscancccseceeseceuxsvaeevenws 
Gable, Power SURDIY 16 LOGIC... ccc cccssacewadesasoscatlaees 
Fuse, Power Supply, Intl, 1.6A 250 V. icc cc ccs cca vavecceseus 
Fuse, Power Supply, U.S., 25 A 250 V once ccs ccs csccsninsavis 
Ground Gib, LOWE sc cvcvecsecasenneonnexertwcas ken encnes 
Insulator Shield (Back of Power Supply) ...................... 
Brew, Pe © 0 soccer 0k cee en wd sage moe nee we new bad enedeus 470-2101 
Service Packaging, 800K/1.4 MB Drives..................---005- 602-0210 


Power/Sweep Voltage Adjustment 





You must verify correct voltages whenever the logic board or power/sweep 
board is replaced. If the voltages are outside specified tolerances, perform the 
voltage and video adjustments. 





Voltage 
Regulator 





Figure: Voltage Adjustment Control 


WARNING: Voltage adjustments are performed with the 
power on. Review the CRT safety and live adjustment 
dU] (ot ol=d ce) asm ols1ace)analiarem tall-m elaelelcelelag-e 





WARNING: When using the voltmeter. make sure the 
lofs are late iu o)ie le Ma (t-) om 0) ae) o]-t-mme lems ale) @t-jale] aa (omelalcmr-lale) talc 
which will damage the Macintosh. Pull the insulating 
a0] e)el-7aualelolel-meoh's>1 am ial-m(-1-) @ 0) 90) 0l-1-9 


a 
rN 


Voltage Adjustment Procedure 





1. Switch off power, disconnect the power cord, and disconnect any peripheral 
devices. 


2. Connect the voltage test cable to the external disk drive port at the rear of the 
computer. 


3. Use the voltmeter and orange test cable as follows: 
a. Connect the black voltmeter lead between the ground terminal of the 
voltmeter and the computer chassis. 
b. Connect the orange test cable lead (12-volt lead) to the voltage input terminal 
on the voltmeter. continued... 
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CRT Yoke Adjustments 


c. Connect the power cord and switch on the computer. The voltage reading 
must be from 11.90 to 12.75 volts. 

d. If not within tolerance, use the plastic alignment tool to adjust the voltage 
regulator on the power/sweep board (see Figure on previous page). 





4. Switch off computer power and disconnect the orange lead. 


5. Connect the red test cable lead (5-volt lead) to the voltage input terminal and 
switch on computer. Ifthe voltage reading is not5 volts (+ .15V), adjustthe voltage 
regulator (see Figure on previous page). 


6. Repeat steps to verify correct voltages. Replace the power/sweep board if 
correct voltages cannot be attained. 





Yoke Collar 


e; Plastic Spokes 
ae Nina Yoke Clamp 
rao Screw 


Centering 
Rings 





Figure: CRT Adjustment Controls 


WARNING: Video adjustments are performed with the 
power on. Review the CRT safety rules before perform- 


Tate a (al-t-1-m el delei-rel Ul g-1-y 





Tilt Adjustment Procedure 


1. Remove the cover and discharge the CRT. Turn the computer so that the 
back is facing you, and place a mirror in front of the CRT screen. 


2. Loosen the yoke clamp screw two or three turns (see Figure). 


3. Connect the power cord and switch the power on. 
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CRT Yoke Adjustments 


4. 


8. 


Place one hand behind your back, and with your other hand grasp only the plastic 
spokes of the yoke collar (see Figure). Rotate the yoke collar until the top and 
bottom edges of the picture appear parallel with the top and bottom edges of the 
bezel. (Do not move the magnets, which are preset by the manufacturer 
and should not be adjusted.) 


Switch the power off, unplug the computer, and discharge the CRT. 


Hold the yoke collar in position and tighten the yoke clamp screw so that the 
yoke collar will not slip (see Figure). Don’t overtighten. 


Connect the power cord and switch the power on to verify that the adjustment is 
still correct. 


Replace the cover. 


Centering Ring Adjustment Procedure 


1; 


Remove the cover and discharge the CRT. Turn the computer so that the back 
is facing you, and place a mirror in front of the CRT screen. 


Locate the two centering rings on the yoke assembly (see Figure on previous 
page). If a bonding material is holding the rings in place, use a small matte knife 
to break the bonding. 


Connect the power cord and switch the power on. 
Rotate each ring about half a turn and observe the effect on the screen. The 
adjustment of the centering rings determines whether the picture is centered 


or offset to one side. 


Center the picture by first holding the front ring steady and moving the rear ring, 
then holding the rear ring steady and moving the front ring. 


When the screen is properly centered, switch the power off, unplug the computer, 
and replace the cover. 
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Video Adjustments 


Perform the video adjustments whenever the CRT or power/sweep board is 
replaced. 


Brightness 


Control Width 


Adjustment 


Focus 


Adustment meant 


Adjustment 


User 
Brightness 
Knob 





Figure: Video Adjustment Controls 


NAN IINCHRUC CORTE CHCICe tciaclais RVG uta 
power on. Review the CRT safety rules before perform- 





Tale MGal-t-1-m elaeler-le ll c-3-5 


Brightness and Contrast Adjustment Procedure 


1. Remove the cover and discharge the CRT. Turn the computer so that 
the back is facing you and place a mirror in front of the CRT screen. 


2. Connect the power cord and switch the power on. 


3. Turn the user brightness knob (see Figure) fully clockwise. 


4. Using the alignment tool, turn the brightness control (see Figure) fully counter- 
clockwise so that white lines are visible on the screen. Then turn the brightness 


control clockwise until the white lines just disappear. 


5. Turn the user brightness knob slightly counterclockwise to achieve the ideal 


brightness and contrast adjustment. 


Size Adjustment Procedure 


1. Use the plastic alignment tool to adjust the width adjustment (see Figure) until 


the raster is approximately 7 inches wide. 


2. Use the alignment tool to adjust the height adjustment (see Figure) until the 


raster is approximately 4.7 inches high. 


Focus Adjustment Procedure 


1. Launch any application or document to fill the screen with information. 


2. Turn the focus adjustment (see Figure) fully clockwise. Then turn the focus 
adjustment back (counterclockwise) one-eighth of a turn and adjust for best 


overall focus. 
3. Close the application, switch off computer power, and replace the cover. 
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Video Problems 


No video, but audio 
tone is present and 
drive operates 


Screen is bright 
and audio is present, 
but no video 


information is present 


Drive Problems 


Disk ejects; display 
shows disk icon 
with blinking “X” 


Unable to insert 
disk all the way 


Drive will not eject 
disk 


Will not read disks 
on internal or 
external drive 


Audio tone sounds 
at power on, video 
is present, but drive 
does not operate 


Drive continually 
ejects disk 
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Symptom/Cure Chart 





Solutions 


{ 
2. 
3. 
4 
5 


1. 
2. 


Turn contrast control fully clockwise. 
Check video cable. 

Replace neck cable. 

Replace power/sweep board. 
Replace logic board. 


Replace power/sweep board. 
Replace logic board. 


Solutions 


oN 


ay 


OO > ONS 


oY 
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Replace bad disk. 
Replace disk drive cable. 
Replace disk drive. 
Replace logic board. 


Power off the system and hold mouse button 

down while switching power back on to ensure eject 
cycle has been completed. 

Replace disk drive. 


Hold down <Shift> and <Command> keys and 
press 1 (for the internal drive) or 2 (for external 
drive). 

Pull down File menu and select Eject. Attempt this 
two or three times. 

Eject disk manually by pushing opened paper clip 
into hole beside drive slot. 

Replace disk drive. 


Replace bad disk. 

Replace disk drive cable. 
Replace Mylar RFI shield. 
Replace disk drive. 

Verify ROMs on logic board. 
Replace logic board. 


Replace disk drive cable. 
Replace disk drive. 
Replace logic board. 


Check disk drive cable. See the compatibility 
table under Disk Drives—internal Drive Cables 
in General Information. 
Replace disk drive. 

continued... 
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Symptom/Cure Chart 


Drive Problems 
(continued) 


Disk drive runs 
continuously 


400K drive 
will not boot 


Peripheral Problems 


Cursor does not 
move 


Cursor moves but 
clicking mouse 
produces no 
response 


No response to any 
key on the keyboard 


No response from 
a particular key 


Known-good 
ImageWriter, or 
ImageWriter II 
will not print 


Known-good 
LaserWriter 
will not print 
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Solutions 

1. Replace bad disk. 

2. Replace disk drive cable. 
3. Replace disk drive. 

4. Replace logic board. 


If logic board has Rev. A ROMs and drive 
stepper motor is serial number F518 or higher, 
upgrade to Rev. B ROMs. 


2. Replace disk drive. 

Solutions 

1. Connect mouse. 

2. Replace mouse. 

3. Replace logic board. 

1. Replace mouse. 

2. Replace logic board. 

1. Replace keyboard cable. 

2. Replace keyboard. 

3. Replace logic board. 

1. Replace keyswitch. 

2. Replace keyboard. 

3. Replace logic board. 

1. Make sure Chooser and Control Panel are set 
correctly. 

2. Replace software with known-good software. 

3. Replace printer interface cable. 

4. Replace logic board. 

1. Make sure Chooser and Control Panel are set 
correctly. 

2. Replace software with known-good software. 

3. Refer to Networks tab in Apple Service 
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Technical Procedures. 
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Miscellaneous 
Problems 


When turned on, 
Macintosh Plus 
continuously beeps 


and tries to power up 


Clicking or chirping 
sound 


Smoke/odor issues 
from computer 


No video, no audio 
tone, and no drive 
operation 


MactTest displays 
128K/512K when 
1 MB Macintosh 
Plus is tested 


When developer's 
switch is installed, 
Macintosh Plus 
resets intermittently 


Macintosh Plus 
hangs on startup 


Macintosh 512K 
enhanced has two 
RFI shrouds 
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Symptom/Cure Chart 





Solutions 


=o 


Cle 
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Check power/sweep voltage. 

Replace power/sweep board, logic board, and 
internal drive; then turn on Macintosh Plus. 
Replacing only the power/sweep board may 
damage the new power/sweep board. 


Connect logic board cable. 
Perform voltage adjustment. 
Replace power/sweep board. 
Replace logic board. 


Replace power/sweep board. 


Connect power cord. 

Turn power on. 

Replace power cord. 

Check fuse. 

Replace power/sweep board. 
Replace logic board. 


Replace Macintosh Plus logic board. 


Remove switch and file the end 1/16 of an inch. 


Check ROMs. If ROMs 342-0341-A or B (ROM HI) 
and 342-0342-A (ROM LO) are installed on logic 
board and peripheral device is connected to SCS! 
port, turn on peripheral device before switching on 
computer. 


Some machines have two RFI shrouds installed. 
Replace two RFI shrouds with one RFI shroud. 
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Specifications 


Microprocessor MC68000; 32-bit internal data bus 
7.83 MHz clock speed 

Memory 128K, 512K 
Plus: 1 MB, expandable to 4 MB 
128K ROM standard 


Video Display 9-inch (diagonal) screen; 512-by-342-pixel 
bit-mapped display 


Interfaces Two RS-232/RS-422 serial ports (DB-9 on the 
Macintosh 128K/512K; Mini DIN-8 on the 
Macintosh Plus) 
One SCSI parallel port (Macintosh Plus only) 
One DB-19 external disk drive port 
One sound port 


Internal Storage Built-in 3.5-inch 40CK drive for 128K and 512K 
Built-in 3.5-inch 800K drive for 512K enhanced 
and Plus (uses 3.5-inch hard-case floppy 
disks—either double-sided with 800K 
capacity, or single-sided with 400K capacity) 


Four-voice sound with 8-bit digital/analog 
conversion using 22 KHz sampling rate 


Clock/Calendar CMOS custom chip with 4.5-volt user- 
replaceable battery backup (includes 
256 bytes of memory that remembers 
system parameters even with the 
machine turned off) 


Line voltage: 105 to 125 volts AC 
Frequency: 50 to 60 Hz 
Maximum power: 60 watts 
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Logic Board Identification 





External 
Power Audio RS-232/RS-422 Disk Drive Mouse 
Sweep , Port Serial Ports Connector Connector 


Connector 















oo 


[Jou > 


68000 
Micro- 
processor 


om es |) 
oh tone 


noo UOUUOGOL LL ran 


Figure: Macintosh 128K/512K Logic Board 


Serial Ports External 
(MiniDing) 20%! Disk Drive Mouse 
Port Connector Connector Audio 


Port 

Power/ 
Sweep 
Connector 
1 ROM 

HI 

2 ROM 
LOW 


processor 
Bank A 
RAM 


SIMMs 
CI Cr) ro oo eo eo 


D000) tepooooor: Bank 8 


nooo _ 


Figure: Macintosh Plus 1 MB Logic Board 
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Macintosh Plus Kits 


Things to Remember 


1. 


Before working inside the Macintosh, discharge the CRT to the metal ground lug. 
Failure to do so can result in damage to the logic and power/sweep boards (see 
Discharging and Disposing of the CRT under Safety). Use the CRT 
discharge tool (see Special Tools Index under General Information). 


After installing the Disk Drive Kit, return the old ROMs and the 400K disk drive 
to Apple. 


After installing the Logic Board Kit, return the 128/512K logic board, the old RFI 
shield, and the old cover to Apple. 


800K Disk Drive Kit Installation Procedure 


1 


5. 


6. 


Remove the cover and the RFI shield, and discharge the CRT to the metal ground 
lug. 


Remove the logic board. Using an IC extractor, remove the two ROMs installed 
at locations D5 and D8. 


Install the two new ROMs in the appropriate locations on the logic board. The 
notch at the end of each ROM should face the front of the machine. 


ROM P/N Location 
HI 342-0341 D5 
LOW 342-0342 D8 


Remove the internal disk drive. 
Install the logic board and the new 800K internal disk drive. 


Install the RFI shield and the cover. 


Logic Board Kit Installation Procedure 


T 


Remove the cover and the RFI shield, and discharge the CRT to the metal ground 
lug. 


Remove the 128K/512K logic board. Using an IC extractor, remove the two 
ROMS installed at locations D5 and D8. 


Install the ROMs in the appropriate locations on the new 1 MB logic board. The 
notch at the end of each ROM should face the front of the machine. 


ROM P/N Location 
HI 342-0341 D5 
LOW 342-0342 D8 


Install the new 1 MB logic board, the new RFI shield, and the new cover. 
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Macintosh Plus Memory Upgrade 


The Macintosh and Macintosh Plus require 150-ns (or faster) SIMMs. RAM 
speed is indicated by the -xx number after the manufacturer’s part number (-15 
indicates a 150-ns SIMM). SIMMs are available in 256K and 1 MB RAM sizes. 
Adding memory to a Macintosh and Macintosh Plus requires that you configure 
the logic board as shown in the Figure and chart below. 











RAM Size 


R8| ——_—}- 
256K BIT 

Ro] 
ONE ROW 





BANK A 


BANK B 


Figure: Macintosh Plus 1 MB Logic Board 


Upgrade Procedure 


1. Clip or install the needed resistor (see chart below). 
2. Remove/install the SIMMs as indicated in the chart below. Use the SIMM 
removal tool (see Special Tools Index under General Information). 


RAM Resistors SIMMs 






1 MB R8 installed 2—256K SIMMs eon A) 
R9 removed 2—256K SIMMs (Bank B) 
2.5 MB R8 removed 2—1 MB SIMMs (Bank A) 
R9 removed 2—256K SIMMs ‘Bank B) 





R8 removed 2—1 MB SIMMs (Bank A) 
R9 removed 2—1 MB SIMMs ‘Bank B) 
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ROM Upgrade & ROM Compatibility 


To be compatible with the current 400K disk drive stepper motor, the 128K/512K 
Macintosh should have ROM HI 342-0220-B at location D5, and ROM LOW 342- 
0221-B at location D8. If these ROMs are not installed, upgrade the logic board 
by replacing the boot ROMs as shown below. 








ROM Upgrade Procedure 
1. Power off the Macintosh, remove the power cord and cover, and discharge the 


CRT. Use the CRT discharge tool (see Special Tools Index under General 
Information). 


WARNING: Failure to follow the rules for safe CRT dis- 
A (ol at=|ge[—mote]ei(oma-1-101) al lame-1-1le]0h-mlallela are) au e)ge) el-1aavmel-laak 


age. The Macintosh CRT must be discharged to the 
fo] geo) el ale mierem com ela-a'i-1a) mel-]aar-le]-m (om tal-mlelel (om olel-|aep 





2. Put on your grounding wriststrap and place the Macintosh on a grounded 
workbench pad. 


3. Remove the logic board and verify that old ROMs are installed. 
4. Using an IC extractor, remove the old ROMs. 


5. Install the new ROMs in the appropriate location—ROM HI (P/N 342-0220-B) at 
location D5, ROM LOW (P/N 342-0221-B) at location D8. The notch at the end 
of each ROM should face the front of the machine on installation. 


6. Replace the Macintosh logic board and the cover. 


7. Run MacTestto verify correct operation. 
ROM Compatibility for 800K Drives 


The 512K logic board (P/N 661-96236) is shipped with a high-boot ROM (P/N 342- 
0220) and a low-boot ROM (P/N 342-0221) that support only the 400K disk drive. 
When the 512K logic board is used to replace a defective 512K enhanced logic board 
or a defective 512K logic board with a 800K disk drive, you must replace the ROMs 
on the replacement 512K logic board with ROMs from the customer’s logic board. 
The customer's ROMs, which support 800K disk drive systems, will have part 
numbers 342-0341 (high-boot ROM) and 342-0342 (low-boot ROM). 


Also, newer Macintosh 512K enhanced and Macintosh Plus systems and the 800K 
disk drive upgrade kit have revised high-boot and low-boot ROMs that correct the 
SCSI device problems of older ROMs. The newer ROMs are compatible with 512K 
systems, but you cannot mix old and new ROMS. This list gives the part number and 
the version letter of the old and new ROMs: 


Old ROMs New ROMs 
High Boot: 342-0341-A 342-0341-C 
342-0341-B 
Low Boot: 342-0342-A 342-0342-B 
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Macintosh SE, SE/30, and Classic 


Exploded View—Macintosh SE and SE/30 























SCSI Drive 
Metal Housing/ 
Shipping Fixture 800K/1.4 MB 
Disk Drive 


CRT & Yoke 


Analog Board 
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Macintosh SE, SE/30, and Classic 


Exploded View—Macintosh Classic 





444-6104 \ HDA (SCSI) Drive 









HDA Carrier 


FDHD Carrier 


490-0001 
1.4 MB FDHD 


R's HDA (SCSI) Cable 
Disk Drive HDA Power Cable 
460-3400 —» . 
Front Bezel H 1.4 MB FDHD Insulator 





CRT : Cable 830-0270 
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Yoke tA 


Ce 
gfe Cas 


/ 
Sweep 490-0001 
Board 
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~~ 
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Door 
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Macintosh SE, SE/30, and Classic 


Parts List 





Analog Board, Macintosh SE & SE/30............... 0.0.0.2. 005. 661-0371 
Brightness Knob 2.250464 hy Ake kee eee Nae Ue 865-0047 
PAP. 2. actin hace sana eae, Geers cca iene AiO irk eae 076-0311 
Fastener, Snap-in Plastic... ........0 20.0.0... 0.0 cece eee 830-0240 
Insulator, Analog Board................00.00 0 cee eee eee 725-0020 
Lower Ground Clip... 2... 2.0.0... eee 805-0576 
SCrOW IM 2.910 sess ed Bees desta Bees BRE OR EEE 470-2101 
SClEW - MS 25: *. 6 ae i ote, aku Mato eos 462-3100 
Screw,M3x .5x10PNCR, Zinc...................... 005. 416-1310 
Washer, Lock, Internal Tooth................. 0.000 eee eee 860-0282 

Cable, Power AC ....... 2.0... . ccc eee eee ee ee eee 590-0380 

Chassis with Plenum, Macintosh Classic........................ 805-0985 
Screw, Tap, M 4.22 x 1.41 x 13, Torx, Zinc (chassis to bezel) ..... 426-1001 

Chassis, Macintosh SE and Macintosh SE/30.................... 805-0938 

Chassis—Accessories, Macintosh SE and SE/30 
BIAGKOl i o.tac het e hk ae slaw ous bates aoe eh es 805-0939 
Screw,M2.9x10......... 0... ce ce eee ee eee eee 470-2101 
Screw, Tap, M 4.22 x 1.41 x 13, Torx, Zinc (chassis to bezel) ..... 426-1001 

CRT and Yoke Assembly ............... 0.000 cee ee eee eee 076-0103 
Screw, Tap, M 4.22 x 1.41 x 13, Pan, Torx, Zinc (CRT to Chassis) . 426-1001 

Disk Drive, Apple 3.5," 800K (Macintosh SE only)................. 661-0345 

Disk Drive, Apple 3.5," 1.4 MB FDHD/SuperDrive................. 661-0474 

Disk Drive—Accessories 
Back Plate, Drive 2 (Macintosh SE only).................. 04. 805-0914 
Cable, 800K 3.5" Internal Drive (red or yellow stripe)............ 590-0188 
Cable, 800K or 1.4MB 3.5” Internal Drive (yellow stripe) ......... 590-0437 
Cable, 1.4 MB FDHD, Internal (Macintosh Classic only) .......... 590-0167 
Disk Drive Carrier, 800K or 1.4MB...................... 005 805-5050 
Packing Disk, 2-sided (for transporting) .................. 0... 003-0003 
Screw, M 3 x 0.5 x 6 (drive carrier to drive) (Macintosh Classic only) 460-3400 
Screw, M 3.5 x .6 x 8, PNCRS Rec (drive carrier to chassis)...... 462-4100 
Service Packaging, 800K and 1.4 MB FDHD Drives............ 602-0210 

Fan, Macintosh Classic .........0.0...0 0000.0 cee ce ee 982-0055 
Screw, M 3 x 0.5 x 30 mm (fan to plenum).................... 416-1330 

Front Bezel with Speaker, Slot Cover, Macintosh SE (800K)......... 810-0399 

Front Bezel with Speaker, Slot Cover, Macintosh SE (FDHD)........ 810-0422 

Front Bezel with Speaker, Macintosh SE/30 (800K)................ 630-5499 

Front Bezel, Macintosh Classic .........0.0 20.0.0... 0. cee eee 630-5825 

Front Bezel—Accessories, Macintosh SE and SE/30 
DUCK Oh ass Seas ue dcamdaoe & eee eh aad at noe 600-0393 
Apple Logo Plate Label.............. 00.0... 0... 825-1256 
Slot Cover Bezel (Macintosh SE only).................. ..... 630-5330 
Slot Cover Retainer (Macintosh SE only)...................... 805-0908 

HDA, 20 MB, Internal 3.5 SCSI, Rev. A (Macintosh SE only)......... 661-0373 

HDA, 20 MB, Internal 3.5 SCSI, Rev. B (Macintosh SE only)......... 661-0612 

HDA, 40 MB, Internal 3.5 SCSI (Macintosh SE and SE/30).......... 661-0464 

HDA, 80 MB, Internal 3.5 SCSI (Macintosh SE /30 only)............ 661-0600 

HDA—Accessories, Macintosh SE and SE/30 
Cable FID AYO ea votictb ints Sate 3 ood ba eS and 8h Se we oe ate 284 590-0211 
Cable, HDA LED (amber)...................... 00... .00004 590-0506 
Cable, HDALED (red)................0 00... cee eee 590-0237 
Cable, Internal Power, HDA...................... 002.0000. 590-0505 
Frame, HDA, Internal,3.5 SCSI. .......20.0.0.0............. 805-5066 
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Parts List 


Service Packaging, 3.5 HDA................ 0c cee eee 
HDA, 1” Internal, 40 MB, 3.5" SCSI (Macintosh Classic only)........ 
Cable, HDA, Internal (SCSI connector cable).................. 
Gable. IDA; POWGl=<.% ccs 26.4423.6.0209545.% 0a Shed Mae ee es 





PIDASCAMON to os ideas wwe Bday ak ADEE SEE Cee wees 805-0950 
Screw, 6 - 32 x 0.250 (HDA carrier to HDA)................... 444-6104 
Screw (HDA carrier to FDHD carrier).................. 0.00.4. 490-0001 
Service Packaging, 3.5" HDA............. 0.0... cee 602-0164 
KEYDOalGMADDIO” ais cen te.o sete seal, Ste wletak” wrenersia- Gene Sulake» ke RGR 661-0383 
Main Logic Board, Macintosh SE 800K (W/o RAM)................. 661-0526 
Cable, Logic Board Power Interconnect...................... 590-0392 
Connector, Jumper (Set of 10)..........0.. 0... cee eee 517-0546 
ENA sce sero dieeste cana io a tees as ee Seine ade Rene ners neta 344-0062 
Lithium Battery (with Leads) ............ 2.0.0.2... 202 cee eee eee 742-0009 
Lithium Battery (W/o Leads) ............. 0.00. c ee cee eee 742-0011 
Resistor, 150 Ohms, .25W,+5%........ 0... cee cc eee 101-4151 
ROM, High, Macintosh SE FDHD Upgrade. .................. 661-0701 
ROM, Low, Macintosh SE FDHD Upgrade. .................. 661-0702 
Shroud, RFI, Macintosh SE... .......... 0.0000 cee eee eee 805-5060 
Main Logic Board, Macintosh SE (FDHD) (W/o RAM). ............. 661-0536 
Battery Holder Cover ... cscs ind sc ieee % Bae ee ea eas 520-0344 
Cable, Logic Board Power Interconnect. ...................4. 590-0392 
Lithium Battery (W/o Leads)............- 2... cee eee 742-0011 
Shroud, RFI, Macintosh SE ........... 0.0... ccc cee eee 805-5060 
Main Logic Board, Macintosh SE/30 (W/o RAM)................... 661-0527 
Battery Holder Cover............. 0... e ee cee eee eee eee 520-0344 
Cable, Logic Board Power Interconnect. .................0005 590-0392 
Lithium Battery (without Leads)....................000 cee 742-0011 
Shroud, RFI, Macintosh SE/30.......... 0.0.0.0 cee cee eee 805-0969 
Main Logic Board, Macintosh Classic. ..................000005: 661-0596 
Internal SCSI Terminator... ..........00 00 ccc ce ees 630-0408 
Lithium Battery (W/o leads) ........... 0.0... cece cee eee 742-0011 
Memory Expansion Board (without SIMMs), Macintosh Classic....... 661-0598 
MOUSC) ADB? 1.5 2st Pee atte bets aie tates Orhan ee esd 661-0479 
Power Supply, Macintosh SE and SE/30...................... 0. 661-0370 
Power/Sweep Board 110 V, Macintosh Classic. .................. 661-0597 
Power/Sweep Board 220 V, Macintosh Classic. .................. 661-0599 
Power/Sweep Board—Accessories, Macintosh Classic 
Insulator, Power/Sweep Board................50000 0 cece 815-1216 
Rivet, Nylon Snap-In, Black. ..................20. cece eee 830-0270 
Screw (power/sweep to chassis) .................00 00 ceeee 490-0001 
Rear Housing Assembly with Door and Feet, Macintosh SE and SE/30 630-5271 
Agency Approval Label, Macintosh SE....................... 825-2021 
Agency Approval Label, Macintosh SE/30. ................... 825-2043 
Rear Housing Assembly with Feet, Macintosh Classic. ............ 630-5812 
Fre UIT FOO ia dese aigitle, cat hans 6 so Saree ee ede dehy Wed oaa she's, aro 865-0051 
Rear Housing Access Door............... 000 cece cee eee ees 815-1195 
Screw, Tap, 8-32 x .625, Fill, Torx, Black Zinc Oxide (Main Case) . . 435-5002 
Screw, Tap, M 4.22 x 1.41 x 16, Pan, Torx, Zinc (Main Case) ..... 426-1007 


*For additional ADB input devices and part numbers, see General Information. 
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Macintosh SE, SE/30, and Classic 


Parts List & Video Adjustments 





Audio Extension Cable ...........0.0. 0.0.0... 000. eee eee 590-0612 
FOOL; PIAUMUIN §, 5616.62 8 2 oad bale Dene Soon Be Shee i we Sa he dee 865-0051 
Rear Housing: DOOM 2:2. e422 ant Src pt SS ORE e ho b8 5 28 Pk 815-0986 
Reset/Interrupt Switch... 0.0.0.0... 0.0000 ccc ee ees 815-1008 
Screw, Tap, 8-32 x .625, Fill, Torx, Black Zinc Oxide (Main Case) . . 435-5002 
Screw, Tap, M 4.22 x 1.41 x 16, Pan, Torx, Zinc (Main Case) ..... 426-1007 
Upper GrounaClibis <saeaa bees ds oe dee Sew he baled be aie does 805-0575 
SIMMs—Macintosh SE, SE/30, and Classic 
SIMM; 256K. 120 NS 6-0: opel ae abe a wie bbe ne Res 661-0402 
SIMM: UMBy 120 Sin eii28 oe ero e heeled 84555 baw cies 661-0403 
UIE DUP 2 OOK ccc ores tk at tae a te Se he cal ole ghee ad nde iy ig Be 661-0494 
SIMIM DP ls AB eal he totes 8 Cm acid de Rt ai dh et ate Gees vated 661-0410 
Video Board, Macintosh SE & SE/30................ 0.0.0.0 000% 982-0024 
Ferrite Bead, Clamp-on..............0 0.0000 cece eee eee 159-0061 


Macintosh SE and SE/30 Video Adjustments 


Although the exact location of the adjustment controls differs slightly, the procedures 
for performing yoke and video adjustments are the same on the Macintosh SE and 
SE/30 as on the Macintosh and Macintosh Plus. Refer to the Macintosh and 
Macintosh Plus tab for these adjustments. 


Macintosh Classic Video Adjustments 
All Macintosh Classic video adjustments except the tilt adjustment are made from the 


service panel at the back of the computer under the service panel door. (For the Tilt 
Adjustment Procedure, refer to the Macintosh and Macintosh Plus tab.) 


You must use the MacTest CL Brightness and Video test patterns to adjust the 
Macintosh Classic correctly. Before performing the following adjustments, make 


sure the computer has been on for at least 30 minutes. 





Rear Horizontal Size (Width) - (LL2) 


Access 
Adjustment 


Panel Vertical Size (Height) - (PF1) 


Vertical Centering - (PF2) 


Contrast - (PL2) 


Focus - (PL1) 


Brightness - (PL4) 
Horizontal Centering - (PL3) 





Figure: Macintosh Classic Service Panel Adjustments 
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Macintosh SE, SE/30, and Classic 


Macintosh Classic Video Adjustments 


Brightness and Contrast 





1. Turn the computer so that the back is toward you, and place a mirror in front of 
the CRT screen. Remove the service panel door. 


2. Boot MacTest CL and select Brightness from the MacTest CL Adjustments 
menu. Click the mouse button once to advance to the first brightness level. 


3. Set your light meter (Sekonic Multi-Lumi, model L-248) for the 10-to-18 range. 

4. Using a plastic flat-blade tweaker, adjust contrast pot PL2 (see Figure on 
previous page) so that the luminance at the center of the screen reads at the 
high end of the black area between 10 and 11 on the light meter. 

5. Click the mouse button to go to the next brightness level. 

6. Set the light meter for the 2-to-10 range. Using a plastic hex alignment tool, 
adjust brightness pot PL4 (see Figure on previous page) so that the luminance 
at the center of the screen reads at the top end of 7 on the light meter. 

7. Click the mouse button again to go to the next brightness level. 

8. Reset the light meter for the 10-to-18 range and be sure the luminance at the 
center of the screen reads at the high end of the black area between 10 and 11 
on the light meter. If it does not, repeat steps 2 through 8. 


To generate the test patterns for the following adjustments, select Video from the 
MacTest CL Adjustments menu and click to advance to the pattern you need. 


Centering Adjustments 
1. Select the all-white or crosshatch pattern (with white background). Using a 
plastic hex alignment tool, adjust horizontal centering pot PL3 to center the 


display horizontally within the bezel. 


2. Using aplastic hex alignment tool, adjust vertical centering pot PF2 to center the 
picture vertically within the bezel. 


Size Adjustments 
1. Select the all-white or crosshatch display (with white background). Using a 
plastic hex alignment tool, adjust horizontal size pot LL2 until the picture is ap- 


proximately 7 inches wide. 


2. Using a plastic hex alignment tool, adjust vertical size pot PF1 until the picture 
iS approximately 4.7 inches high. 


Focus Adjustment 


— Select the focus display (with % signs). Using a plastic flat-blade tweaker, adjust 
focus pot PL1 for the best overall focus. 
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Video Problems 


Screen is dark: 
audio and drive 
operate 


Screen is bright and 
audio is present 

but no video 
informaton is visible 


Screen is completely 
dark and fan is not 
running 


A single vertical/ 
horizontal line 
is displayed 


Vertical/horizontal 
bars or stripes 
are displayed 


A white dot 


appears in 
center of screen 


Screen jitters 


Peripheral Problems 


Cursor does not 
move 


Cursor moves, but 
clicking the mouse 
button has no effect 
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Macintosh SE, SE/30, and Classic 


Symptom/Cure Chart 






Solutions 

1. Readjust brightness. 

2. Readjust cutoff (Macintosh Classic only). 

3. Check yoke cable connection. 

4. Replace power/sweep board (Macintosh Classic) or 


! 


name hed 


analog board (Macintosh SE and SE/30). 
Replace video board (Macintosh SE and SE/30). 
Replace main logic board. 

Replace CRT. 


Replace power/sweep board (Macintosh Classic) or 
analog board (Macintosh SE and SE/30). 

Replace video board (Macintosh SE and SE/30). 
Replace main logic board. 


Replace power supply (Macintosh SE and SE/30). 
Replace power/sweep board (Macintosh Classic) or 
analog board (Macintosh SE and SE/30). 


Replace power/sweep board (Macintosh Classic) or 
analog board (Macintosh SE and SE/30). 

Replace video board (Macintosh SE and SE/30). 
Replace main logic board. 

Replace CRT. 


Replace power/sweep board (Macintosh Classic) or 
analog board (Macintosh SE and SE/30). 
Replace main logic board. 


Check yoke cable connection. 

Replace power/sweep board (Macintosh Classic) or 
analog board (Macintosh SE and SE/30). 

Replace CRT. 


Move the computer away from adjacent electrical 
equipment that may cause interference. 

Replace power/sweep board (Macintosh Classic) or 
analog board (Macintosh SE and SE/30). 


Solutions 


1. 


amo, 


ASG—Macintosh Computers 


Check mouse connection. 

If mouse was connected to a keyboard, connect it to 
a rear ADB port. If mouse works, replace keyboard. 
If mouse does not work in any ADB port, replace 
mouse. 

Replace main logic board. 


Replace mouse. 
Replace main logic board. 
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No response to 
any key on the 
keyboard 


Cannot double-click 
to open a disk, 
application, or 
server 


Known-good 
ImageWriter 
will not print 


Known-good 
LaserWriter 
will not print 


Drive Problems 


Audio and video are 
present, but one 
internal drive does 
not operate 


Audio and video 
are present, but 
neither internal 
drive operates 


External drive 
does not operate 


Will not eject disk 
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Symptom/Cure Chart 


naa he Diag 


a ne 


Ore Cole 


—_ 





Check keyboard connection to rear ADB port. 
Replace keyboard cable. 

Replace keyboard. 

Replace main logic board. 


Remove extra system files on hard disk. 

Clear parameter RAM. Hold down <Shift> 
<Option> <Command> keys and select Control 
Panel from Apple menu. Reset mouse controls. 

If mouse was connected to a keyboard, connect it to 
a rear ADB port. If mouse works, replace keyboard. 
If mouse fails in any ADB port, replace mouse. 
Replace main logic board. 


Make sure the Chooser and Control Panel are set 
correctly. 

Replace software with known-good software. 
Replace printer interface cable. 

Replace main logic board. 

Replace power/sweep board. 


Make sure the Chooser and Control Panel are set 
correctly. 

Replace software with known-good software. 
Refer to the Networks tab in the Apple Service 
Technical Procedures. 


Solutions 


{ 
2. 
3. 
4 


1. 
2. 


ook 


Replace bad disk. 

Replace internal disk drive cable. 
Replace internal disk drive. 
Replace main logic board. 


Replace bad disk. 
Replace main logic board. 


Replace bad disk. 

Be sure external drive is on the right side of the 
Macintosh. 

Replace external drive. 

Replace main logic board. 


Eject disk manually by pushing an opened paper 
clip into hole beside drive. 
Power off system and hold mouse button down 
while powering back on (to complete eject cycle). 
Replace disk drive. 

continued... 
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Drive Problems 
(continued) 


Disk ejects; display 
shows icon with 
blinking “X” 


Unable to insert 
disk all the way 


Internal disk drive 
runs continuously 


SCSI Problems 


Internal or external 
hard disk will not 
operate 


Works with internal 
or external SCSI 
device but will not 
work with both 


Miscellaneous 
Problems 


Clicking, chirping, 
or thumping sound 


No video, no audio, 
and no drive 
operation 
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Symptom/Cure Chart 





Solutions 

1. Replace disk with known-good system disk. 
2. Replace disk drive. 

3. Replace main logic board. 


2. Switch off system power and hold mouse button 
down while switching power back on (to complete 
eject cycle). 

3. Replace disk drive. 

1. Replace bad disk. 

2. Replace disk drive. 

3. Replace main logic board. 

4. Replace disk drive cable. 

Solutions 

1. Verify that SCSI loopback card is not attached. 

2. Replace hard disk drive cable. 

3. Replace hard disk drive. 

4. Replace main logic board. 

1. Verify that SCSI device ID switch setting on 
external device is higher than 0. Also verify that 
ID switch setiing on external SCSI device does not 
duplicate ID switch setting on any other attached 
SCSI device. 

2. Replace terminator on the external device. 

3. Verify that terminator is installed on the internal 
SCSI drive. 

4. Replace SCSI device select cable. 

Solutions 

1. Verify that main logic board power cable is 
connected at J12 on main logic board. 

2. Replace power supply (Macintosh SE and SE/30). 

3. Replace power/sweep board (Macintosh Classic) or 
analog board (Macintosh SE and SE/30). 

4. Replace main logic board. 

1. Connect power cord and switch power on. 

2. Replace power cord. 

3. Replace power supply (Macintosh SE and SE/30). 

4. Replace power/sweep board (Macintosh Classic) or 
analog board (Macintosh SE and SE/30). 

5. Replace main logic board. 
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Eject disk manually by pushing an opened 
paper clip into hole beside the drive. 
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Smoke/odor 


Sad Macintosh 
icon 


Sad Macintosh 
icon and black 
lines are displayed; 
screeching sound 
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Macintosh SE, SE/30, and Classic 


Symptom/Cure Chart 






Replace power supply (Macintosh SE and SE/30). 
Replace power/sweep board (Macintosh Classic) or 
analog board (Macintosh SE and SE/30). 


Replace bad floppy disk. 

Replace SIMM(s) if code matches any of those on 
SIMM Error Codes chart in this tab section 
(Macintosh SE and SE/30). 

Verify that three-pin jumper on logic board is 
configured correctly for system RAM (Macintosh SE 
only). 

Verify that jumper on memory expansion board is 
configured correctly for "SIMMs" or "No SIMMs” 
(Macintosh Classic). 

Replace memory expansion board (Macintosh 
Classic). 

Replace main logic board. 


Verify that three-pin jumper on logic board 

is configured correctly for system RAM 
(Macintosh SE only). 

Verify that jumper on memory expansion board is 
configured correctly for "SIMMs" or "No SIMMs" 
(Macintosh Classic). 

Replace memory expansion board (Macintosh 
Classic). 

Replace main logic board. 
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Specifications 





MC68000 32-bit internal architecture 
7.83 MHz clock frequency 


1 or 2 MB of RAM, expandable to 4 MB 
256K of ROM 
256 bytes of parameter memory 


Video Display Built-in 9-inch diagonal, high-resolution, 512-by- 


342-pixel, bit-mapped display 


Two Apple Desktop Bus™ (ADB) ports 
Two RS-232/RS-422 serial ports 

SCSI interface 

One DB-19 external disk drive port 
Macintosh SE internal expansion slot 
One sound port 


Internal Storage | One 1.4 MBFDHD™ SuperDrive™ (800K drive in 
older versions of the SE) 

Optional second FDHD SuperDrive (800K drive in 
older versions of the SE) 

Optional internal Hard Disk 20SC, 40SC 


Four-voice sound with 8-bit digital/analog 
conversion using 22-KHz sampling rate 


Clock/Calendar | CMOS custom chip with seven-year battery 


Line voltage: 120 to 240 VAC, RMS automatically 
configured 

Frequency: 48 to 62 Hz 

Maximum power: 75 watts 
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Macintosh SE, SE/30, and Classic 


Specifications 
Macintosh SE/30 Specifications 


MC68030 32-bit internal architecture 

15.667 MHz clock frequency 

Built-in paged memory management unit (PMMU) 
256-byte instruction and data caches 


MC68882 floating-point unit 


1 or 4 MB of RAM, expandable to 8 MB 
256K of ROM 
256 bytes of user-set-parameter memory 





Microprocessor 






















Video Display 


internal Storage | One 1.4 MB FDHD SuperDrive 
Optional internal Hard Disk 40SC, 80SC 


Apple sound chip including four-voice, wavetable 
synthesis and stereo sampling generator 

Mixed stereo monophonic sound output through 
internal speaker 


Clock/Calendar | CMOS custom chip with long-life battery 


a Line voltage: 120 to 240 VAC, RMS 


automatically configured 
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Built-in 9-inch diagonal, high-resolution, 512-by- 
342-pixel, bit- mapped display 

Color QuickDraw™ in ROM provides support for 
grayscale and color video cards installed 

in the 030 Direct Slot 
























Two Apple Desktop Bus (ADB) ports 

Two RS-232/RS-422 serial ports 

SCSI interface 

030 direct slot supporting full 32-bit address and 
data lines through 120-pin Euro-DIN connector 

Stereo sound port for external audio amplifier 

One DB-19 external disk drive port 








Frequency: 48 to 62 Hz, single phase 
Maximum power: 75 watts 









Macintosh SE, SE/30, and Classic 


Specifications 





MC68000 32-bit internal architecture 
8.3336 MHz clock frequency 
256-byte instruction and data caches 


1 MB of RAM, expandable to 4 MB (120 ns or faster 
SIMMs) 

256K of ROM 

256 bytes of user-set-parameter memory 


Video Display Built-in 9-inch diagonal, high-resolution, 512-by- 
342-pixel, bit- mapped monochrome display 


Interfaces One Apple Desktop Bus (ADB) port 
Two mini DIN-8 RS-232/RS-422 serial ports 
Internal and external SCSI interface ports 
44-pin memory expansion connector 
Sound port for external amplifier or headphones 
One DB-19 external disk drive port 


Internal Storage | One 1.4 MB FDHD SuperDrive 
Optional internal Hard Disk 40SC 


Four-voice sound with 8-bit digital/analog conversion 
using 22-KHz sampling rate 


Clock/Calendar | CMOS custom chip with seven-year battery 


Line voltage: 100 to 120 VAC 
Frequency: 50 to 60 Hz, single phase 
Maximum power: 100 watts 





Page 14 ASG—Macintosh Computers Mar 91 


Vi FeYori a) Col-ja mee) =e) 70010 mer- 1 ale im @1l- 1-1-3 [6 
Macintosh SE SIMM Error Codes 











When the Macintosh SE is switched on, the ROM runs a series of logic board 

tests. If any of the tests fails, a Sad Macintosh icon and a two-row, eight-digit 

error code appears. Error codes indicating SIMM failures are shown in the table 

below. Identify the SIMM socket number for the type of logic board in the 
| customer's computer and replace the bad SIMM. 


Note: Paired XXs in the error codes indicate any number except 0. If the error 
code is unreadable, press the reset switch and watch carefully—the error code 
will appear briefly. If the error code is still unreadable, try replacing SIMMs. 


Macintosh SE SIMM Error Codes 


SIMM #| SIMM# 
Solder 
Type 1 


00000004 
O000000XX 
00000004 
OOXXO0OXX 


00000004 
XX00XX00 


06000004 Dy 
0000XX00 
4 


1The Macintosh SE uses both solder-type and jumper-type logic boards. To 
correctly locate the SIMM socket with the faulty SIMM, first identify the type of 
logic board in your customer's computer. This column refers to solder-type 
boards. 

2 This column refers to Macintosh SE computers with jumper-type logic boards. 
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Macintosh SE Memory Upgrade 


Two logic boards are available for the Macintosh SE. The original logic board 
uses solder-type resistors to identify system memory configurations; the 
revised logic board uses a jumper to identify system memory. Also note that 
memory configurations requiring only two SIMMs use SIMM slots 1 and 2 on 
the original board, but use slots 3 and 4 on the revised board. The Macintosh 
SE requires 150 ns (or faster) SIMMs (indicated by the -xx number after the 
manufacturer’s part number). 








Upgrade Procedure (Solder-Type Resistors) 


1. Clip or install the needed resistor (see the chart and figure below). 
2. Install the SIMMs as indicated in the chart below. 


RAM Resistors SIMMs 


| 1 MB R35 installed 4—256K SIMMs 
R36 removed 


2 MB R35 removed 2—1 MB SIMMs (slots 1 & 2) 
R36 installed 


2.5 MB No resistors 2—1 MB SIMMs (slots 1 & 2) 
2—256K SIMMs (slots 3 & 4) 


4MB No resistors 4—1 MB SIMMs 











S!MM Slot 1 . SIMM Slot 2 
SIMM Slot 3 HHL | fee SIMM Slot 4 


Figure: Macintosh SE Solder-Type Logic Board 
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Macintosh SE Memory Upgrade 


Upgrade Procedure (Jumper-Type Resistors) 





1. Move the jumper to the appropriate pins, or remove it altogether (refer to the 
chart and figure below). 


2. Install the SIMMs as shown below. 


R Jumpers SIMMs 


AM 
2 MB 2/4M 1M 2—1 MB SIMMs (slots 3 & 4 


( 
( 


) 
2—1 MB SIMMs (slots 3 & 4) 
7M 2—256K SIMMs (slots 1 & 2) 


4—1 MB SIMMs 





External 
Audio Serial SCSI Drive ADB 
Port Ports Port Connector —_ Ports 








SCSI 
Connector U 
pper 
oe a —— Drive 
Type : ne 
Battery Lower 
Drive 
Connector 
Speaker 
Connector Sonneeiae 
68000 
Micro- 
processor eal 
xpansion 
Connector 
SIMM SIMM 
Slot 1 ie] Slot 2 
SIMM SUOULOOU FPUUOUGUD 4 SIMM 
Slot 3 : UL a SSE PE Slot 4 


2/4M 1M 


Figure: Macintosh SE Jumper-Type Logic Board 
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Macintosh SE, SE/30, and Classic 
Macintosh SE/30 Memory Upgrade 


The Macintosh SE/30 requires 120 ns (or faster) SIMMs. Using 150 ns SIMMs 
will cause serious timing problems. Oversized 256K and 1 MB DIP SIMMs 
should be installed in Bank A only. All SIMMs in each bank must be the same 
memory size. 


SIZE BANK A BANK B 


2 4—256K SIMMs 4—256K SIMMs 
4 4—1 MB SIMMs 


MB 
MB 

















5 


Speaker SCSI FDHD 68030 
Connector Connector Connector Micro- 
processor 













Power 
Connector 
120-Pin 
"030 Direct 
Slot" 
Connector 
Bank B 
SIMMs 
Removable 
Battery 
Bank A 
SIMMs 7 (NARS ROM 
SIMM 


PULL EL ULL 


Figure: Macintosh SE/30 Logic Board 
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Macintosh SE, SE/30, and Classic 


Macintosh SE FDHD Upgrade 


Using the FDHD SuperDrive in the Macintosh SE requires using System soft- 
ware version 6.0.3 or higher. If the software is lower than 6.0.2, the SuperDrive 





will be recognized as an 800K mechanism. 





Macintosh SE FDHD Upgrade 


1. Remove the cover and discharge the CRT. 


2. Place the Macintosh SE on the grounded workbench pad and put on your 
grounding wriststrap. 


3. Remove the video board, the SCSI hard disk drive or upper 800K disk drive, the 
main logic board, and the lower 800K disk drive. 


4. Using the IC extractor, remove the IWM chip at location D8 and the two ROM 
chips at locations D6 and D7 on the main logic board. 


5. Install the SWIM chip and the two new ROMs as indicated in the following chart. 
The notch at the end of the SWIM chip and each ROM should face the front of 
the logic board (toward the SIMMs). 


ROM P/N Location 
SWIM 344-0062 D8 
HI 342-0701 D6 
LO 342-0702 D7 


6. Install the FODHD SuperDrive in the lower internal drive. 


7. Replace the main logic board; the SCSI hard disk, upper 800K disk drive, or 
second FDHD SuperDrive; the video board; and the cover. 


8. Place the appropriate 1.4 MB and 800K labels in the grooves next to the upper 
and lower disk drive slots on the front bezel of the Macintosh SE. 


HI ROM 


Chip 


IWM/SWIM 
Chip 


LO ROM 
Chip 


| LRAARER A! LEELEE ES! | 





Figure: Macintosh SE Logic Board 
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Macintosh SE, SE/30, and Classic 


Macintosh Classic Memory Upgrade 


The Macintosh Classic main logic board has 1 MB of soldered random-access 
memory (RAM). A 1 MB Macintosh Classic may be upgraded by adding the 
optional memory expansion board, which contains an additional 1 MB of 
soldered DRAM plus one pair of SIMM slots. The system may then be upgraded 
further by adding two 256K or two 1MB SIMMs to the memory expansion board. 





The two SIMM slots must contain two SIMMs of like memory capacity (two 256K 
SIMMS, or two 1 MB SIMMS), or both slots must be left empty. You must use 
120 ns (or faster) SIMMs in the Macintosh Classic. (Refer to “SIMM Identifica- 
tion” under the General Information tab.) 





Upgrade Procedure 


The memory expansion board connects at a right angle to the main logic board and 
is Supported by the side of the chassis (see top Figure). The jumper on the memory 
expansion board must be set correctly for the presence or absence of SIMMs. For 
the board to operate properly when SIMMs are installed, the jumper must be over the 
first and second pins from the outside edge; for board operation without SIMMs, the 
jumper must be over the second and third pins (see bottom Figure). 








Internal SCSI SWIM FDHD/ — 
SCSI — Connector Disk Drive ,SuperDrive 
Manager Controller / Connector 
Interrupt = f 1 — 1 MB RAM 
Switch A ee BT y (Soldered) 
Reset podpanc Se Se Apple 
Switch Ny Sa ii Desktop 
Sound OOOO f Bus (ADB) 
Chip guaeece Controller 
Versatile ? — Memory 
Interface Expansion 
Adapter Board 
(VIA) Connector 
Battery Programmabie 
Serial Motorola ROM Logic Board = Array Logic 
Communications 68000 Power (PAL) 
Controller (SCC) Microprocessor Connector 


Figure: Classic Main Logic Board 


Main Logic 


Board With 
: SIMMs 
Connector installed 
SIMM SIMM 
Connectors Jumper Without 
, SIMMs 
1MB RAM Installed 
(Soldered) 


Figure: Classic Memory Expansion Board 
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Exploded View 








Battery Cover 
6V Main Battery 


Rear 
Cover 











9V Backup Battery 


Display 
Assembly 





Retainer 


1.4MB 
Disk 
Drive 





Subframe 
Assembly 








a1qeuod 





- Keyboard 


Cover 





Trackball 
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Parts List 


Battery INSUlglOb <\s4.c da oe bee aM ore a eee ede a ae Roe 
Battery’ Pack (OV)s 2% ..¢5-05 bo ee bs Bee eens BRS oh eed 076-0376 
Packaging, Banery (6. V)ictec 2% sn korea td oe eee es hee 602-0208 
Battery Recharger sic6c2 2 onc beck ie tade decd taka hec teen drees 630-6386 
BOUOM GaSe 2: cout Jaw ced ees tose sede eee cae ewe oad 630-5418 
COMOr FOOL 3 et5.c es ns hoe etn Heat aes OTSA ORS 865-0060 
PIGUPOOls h.3.4 paiies eae aoe ree nae Sit ae ait Aas nae eran aeah 865-0054 
Keyboard Spacer « <5... i462 225 ays shane craw oud HHA h ees 815-1093 
Modem Cabs i. ca9-rie arttet bee Gah eens tose Sean eens 815-1111 
RE! 0am GaSkel osc ene ew eida ei ade eda aOR ee eee mes 805-0973 
Calming; Cases <4 cat wie woe teu ered ncar ee ease ee es 630-5574 
Callying: Case Slab o320 652 bois ie be oy Bee wees 699-0508 
LUQOa0G 1aG 66 iin etl oo a eee awe bebe see sees usw betaae: 699-0142 
Disk Drive, Apple 3.5", 1.4 MB FDHD/SuperDrive................. 661-0474 
Cable, 1.4 MB FDHD Internal.....................02. 00a 590-0501 
FIODPY BOZOM sici5 eed dca ack mi dla Moeek Goma ete hl Ao ek d me Oia teed Cuetec 815-1092 
FIODDY RSIAING! <4:3.55364 bow enadistea eo eho See ee eee 815-1110 
Packaging, 800K & FDHD/SuperDrive....................... 602-0210 
Screw, FDHD/SuperDrive............ 20.0.0... eee ees 844-0018 
Shield, FDHD/SuperDrive ............ 0.0002 c cece eee eee 805-0961 
Shipping Fixture, 1.4 MB Mechanism....................0050- 805-5050 
Display Assembly (Backlit & Nonbacklit) 
Case Handles ok eae ict nad ote ah Ae Bee Sect int ee it 630-5071 
Center PiVOUCOVEl ¢s325ciiesaaae eens eee eo Gana eee ee 815-1108 
CIUICH COVER 45.6 62x Soret ERS och Ga eas clash eed aoe a es 815-1098 
Clutch: Mechanism # sic Go.3 Go eae woah te Pod a bee 699-5070 
CIUICH FROLAIING La essa estates aioe oe Dick Roh ere toe Oe ma eeaeant 815-1109 
LAICN SDIING én tinea ee daeeo tect dheetave Sane dastadeas 805-1120 
Machine Screw, Platinum ................ 2.0.0. e eee eee eee 450-0505 
Display Assembly, Nonbacklit 
Display Cable since. sue cae einer wea talenaess eatin eRe ek oe 590-0502 
Display Housing Assembly .................0 2.0 e eee eee 652-0604 
LCD Display, Nonbacklit..................... 0.020022 eee 661-0473 
Display Assembly, Backlit 
Display Cablé-csces cin cit eeatwesee ses renee ee Rae 630-6280 
Display Housing Assembly .................. 000s eee eee eee 652-0605 
InvenerIPGA oi. et aks ta Sek ith od cee eee alee 8 eae we 699-0515 
LCD Display “Backlit. :<.34~3 oar tae oo eee and ten ae oes 661-0647 
External Modem/Data Access Arrangement (DAA) 
Australia, Intl XP 2400™ .....0 2... 0. ce ee eee X077-0235 
Austria, lntly XP 2400 o..22. ceeded ade fee ke AU077-0235 
Belgium, Intl. XP 2400 ............ 0... ces FNO77-0235 
Denmark, Intl. XP 2400 nite cane eee sai ea dak ewes DK077-0235 
Finland, Intl. XP 2400 ...... 2.0.0.0... eee K077-0235 
France. Intl XP 2400 «<2 wacca ew es oa dw tune fa Boies od a he F077-0235 
Germany;. Intl: XP 2400 4.04 664 5b Ss Sos nee baad weed eae Ss DO77-0235 
Holland, Intl. XP 2400 ......... 0.0... ccc cc eee N0O77-0235 
Ireland: (nthe Ke 2400) on o-3 as, once gsi ek etree eee eee eh a ERO77-0235 
italy Intl xP 2400) 2. 23 3. er ie eee dee tele whee be eet Sis 1077-0235 
Luxembourg, Intl. XP 2400 ......... 0.0.0... cee en LX077-0235 
Norway, Intl. XP 2400... 0... ees H077-0235 © 
Spain, Inth XP-2400 soc. 8s. a ae ese eeu bree asaewheeee olex Y077-0235 
continued... 
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Parts List 





Mouse; LOW-POWE? 42.524 donde ee ya che we ee Ne eee eee 
POH ING BOA aro oi atone oe een ot ha a ee ee A eee 612-5019 
Mouse Ball (21.9 mm)............. 0.000. ec eee eee eee 699-8038 
Retainer, ADB Mouse Ball (88 mm)......................05. 076-0231 
Numeric Keypad, Lightweight ................. 00... e ee eee 661-1611 
Numeric Keypad, Intl. PA Version...............-........ PA661-1611 
Numeric Keypad, Intl. Z Version.............. 0.0022 eee eee 2661-1611 
Numeric Keypad, Original............ 2.2.2... . ccc eee eee 661-0477 
Numeric Keypad, Intl PA Version....................005. PA661-0477 
Numeric Keypad, Intl. Z Version. ........... 0.2.0.0 c eee eee 2661-0477 
Power Adapter/Charger ........... 2.0.0 cc eee eee eee eee 699-0505 
Power Adapter/Charger, UK... .......... 0.0: eee B699-0505 
Power Adapter/Charger, Japan...........-- 00: e eee eee eee JA699-0505 
Power Adapter/Charger, Australia.....................---. X699-0505 
Power Adapter/Charger, Europe, 220V..................... 2699-0505 
RAM Card, Pseudostatic, 1 MB.................. 0.0.0... 0 ce eee 661-0614 
RAM Card, Pseudostatic, 3MB........................02 ce eee 661-0613 
RAM Card, Static: WMB ei.cctiebal eve teoenacuee eile ad eeekeene es 661-0480 
Real COVEN iad hoe Soe Sew sie wed ween ace eueers as 630-5687 
Standard BOZEl ani k enw ne ete cn aia are eee ee ae 810-1096 
SDS AKG ae Beda nk Cote ae a ea ees aeons e 600-0406 
Subframe Assembly ............... 0c cece cee ence eee eaes 630-5684 
Battery Conne@ciots... cite cde cee iemkin eae eh be cunwer ne Pees 805-0970 
Banery COVE! nko sete ae er seas mea Me doherty 630-5723 
Modem: REI Gasket). 2. fis aewind eae cgelt heat andes as 805-0976 
Telephone: Cable: US. 645.6 y cis trad Be ae eee okt enced 590-0590 
‘Trackball ASSOMDIY 6 wird lon coe cee inh BO dees had ether outed Ae 661-0475 
irackball Bale 22sec ta va tearkiio ave become Hee wae se wees 815-1133 
hrackbDall Retainer s04.<:c sien Sonne wh ed Bae BE ee eee 815-1134 
Wire Harness Assembly ............... 00 cece cee eens 600-0425 
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Specifications 


Microprocessor | CMOS 68000 
16 MHz clock speed 
Memory 1 MB of low-power static RAM, expandable to 
9 MB (on the original Macintosh Portable) 
1, 2, or 4 MB of pseudostatic RAM, expandable 
to 8 MB (on the new Macintosh Portable) 
256K of ROM, expandable to 4 MB 
Active-matrix liquid crystal display, backlit on 
new units 
Full-page width 
640 by 400 pixels 
Input Devices Built-in keyboard with standard Macintosh 
layout 
Low-power ADB mouse 
1.3-inch diameter trackball pointing device 
18-key numeric keypad (can be installed as an 
alternative to the trackball) 


Internal One 1.4 MB FDHD SuperDrive 
Storage Internal Hard Disk 40SC (optional on original 
Portable) 




























One external disk drive port 

One SCSI interface: uses a 50-pin internal 
connector and a DB-25 external connector 

One Apple Desktop Bus port allows daisy- 
chaining of peripheral devices 

One stereo sound port 

One power adapter port 

Two RS-232/RS-422 serial ports 

One video output port 







Expansion Three expansion slots for optional RAM, ROM, 


or 2400 bps modem 
96-pin processor-direct slot 


Connectors 
Apple custom digital sound chip 


Line voltage: 85 to 270 volts AC, 48 to 62 Hz 
Power: 15 watts maximum 
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Warnings and Cautions 


Summary of Warnings and Cautions 





The following warnings and cautions should be observed whenever you repair 
the Macintosh Portable computer. If you have not done so recently, take the time 
to review this important information. 











rrr PP FP 
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Module Replacement 





Remove feet Unsnap corners 


Figure: Removing the Keyboard Cover 


Pull cable 
from beneath 
display 





Figure: Removing the SCSI Drive 
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Module Replacement 





Summary of Module Removal Steps 


Rear Cover 1. Place the computer on a grounded workstation mat. 
Depress the two rear latches and lift off the rear cover. 
Keyboard Cover 1. Open the display. 
2. Using ajeweler's screwdriver, pop off the two feet be- 
neath the keyboard (see Figure on previous page). 
Insert the screwdriver through the center holes, and 
push down and out to unsnap the corners. 
3. Unsnap and remove the keyboard cover. 
Main Battery 1. Remove the rear cover. 
2. Slide off the battery cover. 
3. Lift out the battery. If you are removing another 
module, replace the battery cover. 
Backup Battery Note: Removing the backup battery will erase parameter 


RAM. Before doing so, note all Control Panel settings so 
you can restore them later. 


1s 
2. 


3. 


Option Cards 


SCSI Drive 5 





Upper Floppy 1s 


z. 
3. 
4. 


—_ 


Access the main battery. 

Use a jeweler's screwdriver to pry up the backup 
battery (see Figure on previous page). 

Remove the battery and disconnect its cable. 


Remove the rear cover and the main battery. 
Replace the battery cover before removing any cards. 


Remove the rear cover, main battery, and keyboard 
cover. Replace the battery cover. 

Remove all option cards. 

Disconnect the display and disk drive cables from 
connectors J19 and J18. 

Close the display and slide out the disk drive cable 
(see Figure on previous page). 

Unsnap the two plastic latches and remove the drive. 


O7N OR BLO) x Pam's \dal-Jama-selr-lellale Mm cal=melah-mer-]e)(-m el-lal-r-]tameal= 
display assembly. make sure the cable is not caught 


Wiate(=)amdalsmeli>}.qre | ahism-jall=1 (om 





After installing the new SCSI drive, run Macintosh 
Hard Disk Test to verify correct operation. If you are 
using version 1.0 of Macintosh Hard Disk Test, be sure 
to operate the computer with the power adapter con- 
nected; do not use Loop on selected tests. 


Remove the rear cover, main battery, and any option 
cards. Replace the battery cover. 

Disconnect the drive cable from the drive. 

Unsnap the two plastic latches and remove the drive. 
Depress two metal tabs and remove the mechanism. 
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Module Replacement 





VW, 























Figure: Removing the Inverter PCA (Backlit Display Only) 
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Lower Floppy 


Trackball/ 


Numeric Keypad 


Speaker 


Display Assembly 


LCD Display 
(Nonbacklit) 


LCD Display 
(Backlit only) 
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Module Replacement 





First remove the upper floppy or SCSI drive. 
Disconnect the disk drive cable from the drive. 
Lift the disk drive out of the subframe. 


Remove the rear cover, main battery, and keyboard 
cover. Replace the battery cover. 

Disconnect the flat cable from the device(s) to be 
moved. 

Unsnap and remove the device(s) from the case. 


Remove the rear cover, main battery, and keyboard 
cover. Replace the battery cover. 

Disconnect the speaker cable from connector J16. 
Depress the two plastic tabs and remove the speaker. 


Remove the rear cover, main battery, and keyboard 
cover. Replace the battery cover. 

Disconnect the display cable from connector J19. 
Gently twist back and forth, and remove the left clutch 
cap (see Figure on previous page). 

Pull off the left clutch retainer (see Figure on previ- 
ous page). 

Push the display left as shown in the figure, and 
remove the left clutch mechanism. 

Slide the display off the right clutch mechanism. 


Remove the rear cover, main battery, and display 
assembly. Replace the battery cover. 

Pull out the carrying handle and remove the two 
Phillips screws (if present) from the upper right and 
upper-left corners of the display bezel. 

Rotate and remove the center pivot cover (see Figure 
on previous page). 

Using a jeweler's screwdriver, release the plastic 
bezel from the display housing and pull down on the 
bezel to remove it (see Figure on previous page). 
Repeat on both sides. 

Remove the bezel and carrying handle. 

Release the two plastic tabs at the upper-right and -left 
corners and remove the display (see Figure on pre- 
vious page). 

Disconnect the display cable. 


Depress the tab and disconnect the ccfl-lamp-to- 
inverter PCA cable (see Figure on previous page). 
Disconnect the ribbon cable from the inverter PCA 
(see Figure on previous page). 


. To remove the inverter PCA, use a jeweler's screw- 


driver to gently pry it from the display housing. 
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Module Replacement 


Lower Upper 
Input Device Power Floppy Drive Floppy Drive Speaker Input Device 
Connector Connector Connector Connector Connector Connector 





Subframe 
Assembly 


1 2 Release eight 
clips in order 
shown 


Figure: Removing the Logic Board 
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Module Replacement 


Logic Board 1. Remove the rear cover, main battery, keyboard cover, 
keyboard/trackball/keypad, display assembly, and op- 
tion cards. Replace the battery cover. 

2. Disconnect all cables (if present, J13-J18 and J20) 
from the logic board connectors (see Figure on pre- 
vious page). 

3. Using a jeweler's screwdriver, release the clips at the 
left, front center, and right sides of the subframe (see 
Figure on previous page). Lift the subframe slightly 
after releasing each clip, andthen remove the subframe. 





CAUTION: When releasing the subframe assembly from 
dalsmn oleh ade) aamer-h-{-mm olsmeor-|a>300) male) mm com iim aal-m-10]e)ia-laal>m cele) 


if] eum CLAD ale Wm Gal-mm-Jele)ie-[aal-mm cole mm rc] am ereleilommer-)"ar-le|—mmcal= 
J] eo} ig-]aal-me) mn dal-m ele i lom eler-laer 





4. Release the eight plastic clips on the bottom of the 
subframe in the order shown, and separate the logic 
board from the subframe. 
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Troubleshooting—Battery 











If the problem is not resolved by the suggestions in battery basics (below), 
continue troubleshooting by starting up the system and listening for the diagnos- 
tic error chords. The diagnostic error chords will indicate major problems with the 
logic board or battery. If this does not identify all problems, run MacTest if the 
system will boot or run AppleCAT® if the system will not boot. (Note: MacTest 
Portable does not run on Portables with pseudostatic RAM logic boards.) 
These diagnostic programs perform identical tests. If the system still doesn’t 
function properly or will not boot, refer to the Symptom/Cure Chart. If the 
symptom is not listed or is not clearly defined, refer to Troubleshooting—Startup 
Problems. These flowcharts provide step-by-step procedures for troubleshoot- 
ing the complete Portable system. 













Troubleshooting—Battery Basics 


Note: The power adapter by itself cannot provide enough power to operate the 
Macintosh Portable if the battery is not adequately charged. 


1. Connect the power adapter and and check the battery level. Even with the power 
adapter connected, the Portable must be more than 25% charged to operate 
properly. 

2. Make sure the battery cover is completely closed. The Portable will not operate 
unless the battery cover is closed. 

3. Press any key—you may merely have forgotten to wake the Portable up! 

4. As alast resort, reset the power manager. 

* Unlock the interupt and reset switches (see Figure). 

* Simultaneously press and hold the reset and interupt switches, and then 
release both of them. 

* Again, wake up the Portable by pressing any key. 


Interrupt 
Switch Reset 


Switch Lock 
Switch 





Figure: Resetting the Power Manager 
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Power Problems 


Screen is blank; 
computer not 
responding 


After main 

battery removal, 
some Control Panel 
settings are 
different 


Power adapter is 
plugged in and 
connected, but 
battery DA does not 
indicate charger is 
connected 


A low-power 
warning is 
displayed soon 
after startup 


Battery needs 
recharging after 
computer is unused 


for four or more days 


Video Problems 


Some pixels never 
come on (blacken); 
no pattern 


Some pixels are 
always black; 
no pattern 

A row of pixels 
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Symptom/Cure Chart 





Solutions 


1. 


OND 


If computer is new, verify that plastic sheet has 
been removed from between battery and contacts. 
Reset power manager. 

Connect power adapter and try computer again in 
three or four minutes. 

Try known-good, charged main battery. If computer 
now works, replace main battery. 

Verify that keyboard cable is securely connected at 
both ends. 

Replace keyboard. 

Replace keyboard cable. 

Replace logic board. 


Was battery cover replaced when main 

battery was removed? If so, power to 

computer was interrupted and different settings are 
normal. Restore contents of Control Panel. 
Replace backup battery. 


Verify that charger is connected properly. 
Try a different main battery. If battery now 
charges, replace main battery. 

Replace power adapter. 

Replace logic board. 


Battery needs recharging. Attach power adapter. 
Make sure peripherals being used display 
low-power icon. 

Reduce use of floppy or hard disk, modem, sound, 
or other power-consuming devices, or connect 
power adapter. 


If system software is 6.0.4 and AppleTalk is active, 
using Shutdown command allows serial 
communications controller (SCC) to draw excess 
current. To prevent this, select Sleep from Special 
menu or deactivate AppleTalk using Chooser prior 
to Shutdown. Install system software 6.0.5. 


Solutions 


1. 
ASG—Macintosh Computers 


A maximum number of five permanently OFF 
pixels (voids) is considered acceptable. If 
display contains six or more voids, replace 
LCD display. 


If any pixel remains on constantly, replace LCD 
display. 


Replace LCD display. 
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never blackens 


A row of pixels 
is always black 
(black streaks) 


No display, but 
computer appears 
to be operating 
correctly 


Display looks 
blurred 


Display looks 
dark (nonbacklit 
display) 


Display is too 
light (nonbacklit 
display) 


Backlight level 
cannot be changed 


Backlight does 
not operate 


Disk Drive Problems 


Audio and video 
present, but internal 
drive does not 
operate 


Disk ejects while 
booting; display 
shows Mac icon 
with blinking “X” 
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2. Replace display cable. 

3. Replace logic board. 

1. Replace LCD display. 

2. Replace display cable. 

3. Replace logic board. 

1. Verify that display cable is securely connected. 

2. Replace LCD display. 

3. Replace display cable. 

4. Replace logic board. 

1. Adjust angle of display. 

2. Adjust screen contrast setting using Control Panel. 

1. Not enough light is available. Locate computer 
closer to direct light or move light source closer to 
computer. 

2. Adjust screen contrast setting using Control Panel. 

3. Replace LCD display. 

4. Replace logic board. 

1. Adjust angle of display. 

2. Adjust screen contrast setting using Control Panel. 

3. Replace LCD display. 

— Verify that version 1.3 of the Portable CDEV is 
present. Earlier versions do not support the 
backiight feature. (To check the version of the 
CDEV, select the file named Portable in the system 
folder and select Get Info from the File menu.) 

1. Verify that version 1.3 of the Portable CDEV is 
present. Earlier versions do not support the 
backlight feature. (To check the version of the 
CDEV, select the file named Portable in the system 
folder and select Get Info from the File menu.) 

2. Check inverter PCA connections. 

3. Replace inverter PCA. 

4. Replace LCD display. 

5. Replace logic board. 

Solutions 

1. Try different floppy disk. 

2. Replace floppy disk drive. 

3. Replace floppy disk drive cable. 

4. Replace logic board. 

1. Try known-good system disk. 

2. Replace floppy disk drive. 

3. Replace floppy disk drive cable. 

4. Replace logic board. continued... 
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Symptom/Cure Chart 









Disk Drive Problems 
(continued) 


Disk will not eject 


Disk initialization 
fails 


SCSI Drive Problems 


Internal hard disk 
will not operate 


Peripheral Problems 


After connecting 
external SCSI 
device, computer 
no longer boots 


Cursor does not 
move when using 
trackball 


Cursor does not 
move when using 
mouse 


Cursor intermittently 
does not move or 
moves erratically 
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Symptom/Cure Chart 





Solutions 


aS 


ao. NS 


Shut down computer, press and hold down trackball 
or mouse button, and switch on computer. 

Eject disk manually by pushing opened paper clip 
into bottom case hole located near disk drive. 
Replace floppy disk drive. 

Replace floppy disk drive cable. 

Replace logic board. 


Verify that Apple-certified media are being used. 
Try different disk. 

Replace floppy disk drive. 

Replace logic board. 


Solutions 


1. 


2. 


Verify that external SCSI devices are switched on 
and SCSI hard drive cable is securely connected. 
Use HD SC Setup to see if drive is visible. If it is, 
reinitialize drive. 


3. Replace hard disk drive. 

4. Replace logic board. 

Solutions 

1. Turn on external SCSI device before starting 
up computer. 

2. Verify that proper cable termination is provided. 

3. Verify that no two SCSI devices have same 
device address. 

4. Replace logic board. 

1. Reset power manager. 

2. Check cable connections between trackball and 
logic board. 

3. Replace trackball cable. 

4. Replace trackball. 

5. Replace logic board. 

1. Check mouse connection to ADB port. 

2. Reset power manager. 

3. Clean mouse ball and inside mouse case. 
(Refer to You Oughta Know tab in Apple Service 
Technical Procedures.) 

4. Replace mouse. 

5. Replace logic board. 

1. Clean trackball ball and internal rollers. 

2. Replace trackball. 
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Symptom/Cure Chart 


Verify that External Modem is selected in 
Portable CDEV. 

If using System 6.0.4, upgrade to 6.0.5 or later. 
Replace logic board. 


Device connected 
to modem port 
doesn’t work 


Cursor moves, but 
clicking button 
has no effect 


No response to 
any key on 
keyboard 


Known-good 
ImageWriter, 
ImageWriter Il, or LQ 
will not print 


Known-good 
LaserWriter 
will not print 


Serial devices are 
unrecognized or 
garbage is transmitted 
and/or received 


When using external 
modem: After exiting 
communication program 
and putting Portable 

to sleep three or four 
times, computer 

locks up when coming 
out of system sleep 


internal Modem 
Problems 


Internal modem 
options do not appear 
in Portable CDEV 
when modem is 
installed 
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If trackball button is not working, replace 
trackball cable. If mouse button is not working, 
replace mouse. 

Replace trackball. 

Replace logic board. 


If screen is blank and you are trying to bring 
computer out of system sleep, try resetting 
power manager. 

Check keyboard connection to logic board. 
Replace keyboard. 

Replace logic board. 


Make sure System 6.0.5 or later is being used. 
Make sure Chooser is set correctly. 

Replace printer cable. 

Replace logic board. 


Make sure System 6.0.5 or later is being used. 
Make sure Chooser is set correctly. 

Try another printer. If that printer works, 
computer is OK. Refer to Networks tab in 
Apple Service Technical Procedures. 

Replace logic board. 


lf System 6.0.4 is being used, be sure 
Macintosh Portable INIT 1.0 is installed in 
system folder. 

Upgrade to System 6.0.5 or later. 


If System 6.0.4 is being used, upgrade to System 
6.0.5 or later. 


Solutions 


1. 


Try removing and reseating card. 


2. Replace modem card. 
3. Replace logic board. 

continued... 
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Internal Modem 
Problems (cont'd) 


Modem interferes 
with system sound 


Modem does not 
respond properly 
to AT command 
set instructions 


Modem does not 
respond to incoming 
Call 


Modem has no 
sound output 


Miscellaneous 
Problems 


Screen goes blank 
and computer shuts 
down every few 
minutes 


Some applications 
seem to run slower 
after running for a 
few seconds 


Hard disk is 

slow to respond or 
screen goes blank 
too often 


No sound from 
speaker 


Screen suddenly 
goes blank 
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Symptom/Cure Chart 





Solutions 


Replace modem card. 


2. Replace logic board. 

1. Check baud rate and data format settings. Are 
they compatible with Portable Data Modem 2400 
and remote modem? 

2. Replace modem card. 

1. If system does not respond to incoming call 
during sleep mode, verify that When Phone 
Rings option in Automatic Wake-Up section of 
Portable CDEV is selected. 

2. Replace modem card. 

3. Replace logic board. 

— Replace modem card. 

Solutions 

— Computer is going into system sleep to conserve 
battery power. Adjust sleep delays in Control 
Panel or connect power adapter. 

— Computer is switching to system rest. To disable 
system rest, open Control Panel, hold down 
<Option> key, and click Minutes Until Automatic 
Sleep. When dialog box appears, click Don’t Rest. 

— The computer is powering down hard disk or 
going into system sleep to conserve battery 
power. Adjust sleep delays in Control Panel or 
connect power adapter. 

1. Verify that volume setting in the Control Panel 
is 1 or above. 

2. Check speaker connection to logic board. 

3. Replace speaker. 

4. Replace logic board. 
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Computer has gone into system sleep 
to conserve battery power. 
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Troubleshooting—Startup Problems 





Start 
Flowchart 1 
(a) 


Turn on system without 


startup disk (press any 
key except <Caps Lock>). 














1. Replace key- 




















Do Is board. 
startup tones any video 2. Replace key- 
sound? displayed? board cable. 
3. Replace logic 


board. 


1. Replace speaker. 
2. Replace logic 
board. 








Is 
startup tone 
normal? 












Replace logic 
board. 







1. Verify that display 
cable is connected. 









| 
gray ee 2. Replace LCD display. 
displayed? 3. Replace display 








cable. 
4. Replace logic board. 


YES 









Go to 
Flowchart 2. 
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Troubleshooting—Startup Problems 














Is 
disk icon 
with question 
mark displayed? 





oe Replace logic 
board. 





YES 


Insert System Tools 
in floppy drive. 


















1. Replace key- 








Do 













board. 
Does 
you hear 2. Replace key- 
desktop sounds from eae Cate 
appear? disk drive? 


3. Replace logic 
board. 






1. Use known-good startup disk. 
2. Replace disk drive. 

3. Replace disk drive cable. 

4. Replace logic board. 
























Do 
trackball and 

button function 
correctly? 


1. Reset Power Manager. 
2. Replace trackball. 

3. Replace trackball cable. 
4. Replace logic board. 





YES 
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Logic Board 


The logic board for the original Macintosh Portable (with static RAM) and the 
logic board for the new Portable (with pseudostatic RAM) are not interchange- 
able. The pseudostatic logic board has eight soldered RAM chips; the logic board 
with static RAM has thirty-two soldered chips. 





Apple Son 
CPU i Bpgoee Sound Sound Video 
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[ool oO : \\ 
CIcIcCIco a it Me mT, 
SSS) eee 
a | 
‘oem | | es | on N oo o - 
ccc a — 
ccc oe = 
CIccac L. ni 
a a Ol ip — Cl 7 2 5 
C_jyz oO lo 
(= Geo) SAY e/ 7 
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System MISC ‘ey RAM 
Static Supply Power 
RAM Hybrid OMs GLU Processor Manager 


Figure: Logic Board Components (Original Logic Board Shown) 
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CJ 
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ras 
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DIP 
Switch or 
Interrupt Input JUMper 


Device Power Connector Upper 
Floppy 





Figure: Internal Connectors and Switches 
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Portable Data Modems 


installation and Verification Procedure 





The following procedure covers the installation and verification of the internal, 
Macintosh Portable Data Modem 2400 and the Intl. XP 2400. 





1. Unplug the power adapter, and remove the rear cover and main battery. 
2. Remove the modem cap by pushing it through the rear of the computer. 


3. Install the modem card in the modem connector. Make sure the modem card is 
on the right side of the modem gasket. 


4. Replace the main battery and rear cover, and turn on the computer. 
5. Use ModemTest to verify that the computer and modem are communicating, and 
AppleLink to verify operation of the modem with the telephone network. (For 


additional information, refer to Section 4, Diagnostics, under the Modems tab in 
Apple Service Technical Procedures.) 


Control Panel 


[J Stay awake when plugged in 


[ALY Changes to RAM disk 


Fi size will take effect 
vr when you restart. 


RAM Disk Size. 


Automatic Wake-up Internal 


Modem 


00:00:00 
00:00 AM PM ig? | External 
Modem 





Figure: Verifying Correct Modem Installation 
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Memory Upgrades 


installation Procedure 


Ui 


2: 
3. 


5. 


6. 
ie 


Place the Macintosh Portable on a grounded workstation mat and put on your 
grounding wriststrap. 

Unplug the power adapter, and remove the rear cover and main battery. 
Replace the main battery cover. 


CAUTION: The 1 MB static RAM and the 1 MB and 3 MB 
pseudostatic RAM expansion cards are not interchange- 
able. Never install a static RAM card (unkeyed) on the 
‘al =a ok-1-10 Le [eh-3 ¢-] (Lom loje] [om eley-1geme.¢-a',-10 mele) alal-lel (el ae 





Locate the RAM expansion connector (see Figure D). If the connector is 
keyed, you must install a pseudostatic RAM expansion card (see the cards 
in Figures B and C below). 

Position the static (not keyed) or pseudostatic (keyed) expansion card over the 
connector and plug in the card (see Figure D). 

Remove the battery cover and replace the main battery. 

Replace the rear cover. 


Troubleshooting the Installation 


1. 
2. 
3. 





Turn on the computer by pressing any key except <Caps Lock>. 

Pull down the Apple menu and select About the Finder™ . 

Check that the amount of RAM indicated is 2048K (1 MB card) or 4096K (3 MB 
card). If the amount of RAM is not correct: 

¢ Check that correct card (static or pseudostatic) is installed. 

¢ If the card is correct but the amount of RAM is not, replace the card. 

¢ If the amount of RAM indicated is stil/ not correct, replace the logic board. 


1 MB Static RAM 


3 MB Pseudostatic RAM 


Figure: Installing Static or Pseudostatic RAM Expansion Cards 


Page 24 ASG—Macintosh Computers Mar 91 


Macintosh LC 





Table of Contents 


Contents Page 
EXolOded VIEW 2 2 oe wre vaunen a Se eae eal 2 
Pans Lists ad eae ih is ace es. oases ate exe 3 
Symptom/Cure Chart.............-. 02000000 e 3-7 
Logic Board Components ..................00000- 7 
SDECINCAUONS *in8:2:o ice Ggcerd' ae Sate Ge stawes RS 8 
Memory Upgrade .............. 20. eee eee eee 9 


= 
® 
2: 
= 
mal 
oO 
td 
a> 
a 
\@) 





Mar 91 ASG—Macintosh Computers Page 1 


O 
I 
c 
Nn 
° 
Que 
= 
a) 
© 
> 





VFeletialcey-iamm me 





Exploded View 

















430-1031——_% Top Case 


805-1527 
815-1164 


Power 
Supply 


Logic Board 


Internal FDHD 


Drive Cable EDHD 


Carrier 


1.4MB 
Disk Drive 


844-0018 





Platinum Foct 


Power S 
peaker/Fan 

Cable HDA Assembly 
(SCSI) 
Drive 

HDA 
: AC P 
Carrier 444-6104 oe 


— 
| Microphone Assembly | 
iQ YY Ss ) 
L | 


Rrean ACQrfs [ egrets Ree) SOM .o. AW eae Seno & 4... frida 






Macintosh LC 


Parts List & Symptom/Cure Chart 





Bottom Case .22 a5 saens hd at iw wee one aed bisa declan sae 630-0500 
ICCESS COVEN sic ahs ies rset She lad wits, Se eto ns oad ele ses ed ed 815-1154 
Access Cover Shield ........... 0.0... ccc cece ee eee eee 805-0137 
PIAUNUNT POO. 26x sites oh ae ee oe eee ee hee ek Bawa eee 865-0066 

Cable, AC Power (smoke) ...............00 ccc eee eee ee eens 590-0380 

Disk Drive, Apple 3.5, 1.4 MB FDHD/SuperDrive.................. 661-0474 
Cable, Internal FDHD Drive.......................000 0 eee 590-0524 
FOHD Camien iéac-8a0t Mowe Rada ee aes bolae dl dewaiae ee 2 805-5111 
Screw, FDHD Carrierto FDHD..........................05. 844-0018 

HDA, 40 MB, 1" Internal 3.5 SCSI... 2.2... 0.0.0.0... ee ee 661-0614 
Cable, (ADA: POWER. <.s:0ss os odio Sea eee eee eee hea Seen 590-0303 
Cable, Internal HDA (SCSI Connector Cable)................. 590-0228 
AIDA GamrlOn s dic scstee. 8 fhe dStore, th Soh So ew a es ee ees 805-0980 
Screw, 6-32 x .250 (HDA to HDA Carrier)..................... 444-6104 

K6VDOArG WW sig 3536 ad tertotath diet sean atetuane duane Sie ee waar AS ate 661-0603 

Lithium Battery (without leads) .............. 20.0... 0.00 ee eee eee 742-0011 

LOGIC; BOAIG sips eitone dle Spam eee Hehe e yr atg agian iri ft Bete at its Bas td 661-0593 
SIMM EMG 2120 Sire ae och hae Se ate lids Rhee ede ky Bees 661-0403 
SIMM, DIP, 1MB,120ns................0 0.00 ccc cece ee eee 661-0410 
VRAM SIMM, 256K, 100 ns................ 0.0.0... cee eee 661-0609 

Microphone Assembly ........... 0.000. c eee eee eee eee es 699-5071 

Mouse, Apple Desktop Bus*................ 000.0 cece eee 661-0479 

OWE SUDDIV s o:e <0 are 5.6 Be Side eee eee Skee Ae eck dead angen ete Rh he es 661-0594 

Speaker/Fan Assembly ................ 00: eee ceee eee eeeee aes 630-5058 

TOD CaSO: «6c taton ces Leen eabeek teas che twend Sean be 630-0505 
COVER SCLOW: sin. 323 Saved alee aioe a aes aig Sas ose aS ea Gow Gee Ee a aed a 430-1031 
Disk Drive Slot Cover ...............2 2c cece eee eee eee eee 815-1164 
Disk Drive Slot Cover Shield. ......... 0.0.0... ccc eee 805-1527 


*For additional ADB devices and part numbers, see General Information. 


Symptom / Cure Chart 

System Problems Solutions 

Does not power on— 1. Check cables. 

screen is black, fanis 2. Plug monitor directly into wall socket, and verify 
not running, and LED that monitor has power. 

is not lit Replace power cord. 


3. 
4. Replace power supply. 
5. Replace logic board. Retain customer's SIMMs. 


System shuts down 1. Make sure air vents on top and sides of cover are 
intermittently clear. Thermal protection circuitry may shut down 
system. After 30-40 minutes, system should be OK. 
2. Replace power cable. 
3. Replace power supply. 
4. Replace logic board. Retain customer's SIMMs. 


Clicking, chirping, or 1. Replace power supply. 
thumping sound 2. Disconnect hard disk; replace if noise disappears. 
3. Replace logic board. Retain customer's SIMMs. 
continued... 
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System Problems 
(continued) 


System intermittently 
crashes or locks up 


System intermittently 
does not power on 


System seems to 
boot, then message 
“Finder is old version’ 
displays 


Video Problems 


Screen is completely 
dark, fan is not 
running, and LED 

is not lit 


Screen is dark, 

no audio, no drive, 
but fan is running 
and boot tone 

is normal 


Vertical or horizontal 
lines or Snow appear 
on screen, or screen is 
completely dark, and 
boot tone is normal 


Partial or whole 
screen is bright and 
audio is present, but 
no video information 
is visible 
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Macintosh LC 


Symptom/Cure Chart 


Solutions 


Make sure the System is version 6.0.7 or higher. 
Make sure application software is known-good. 
Replace system software. 

Replace logic board. Retain customer's SIMMs. 
Replace SIMMs. 

Replace power supply. 


SOV Gene 


Check cables. 

Plug monitor directly to wall socket and verify that 
monitor has power. 

Replace power cord. 

Replace power supply. 

Replace logic board. Retain customer's SIMMs. 


N — 


en mae cd 


1. Clear parameter RAM. Hold down <Command> 
<Option> <p> <r> keys and reboot system. You 
will hear normal startup chords and about two 
seconds later you will hear another chord. This 
means parameter RAM has been cleared. 

2. Replace logic board. Retain customer's SIMMs. 


Solutions 


— 


Plug monitor directly into wall socket, and verify 
that monitor has power. 

Remove expansion card, if installed. 

Remove any external peripherals, if attached. 
Replace logic board. Retain customer's SIMMs. 
Replace power supply. 


OVE ON 


Adjust brightness on monitor. 

Replace monitor. 

Replace video cable. 

Replace video RAM SIMM. 

Replace SIMMs. 

Replace logic board. Retain customer's SIMMs. 
Replace power supply. 


eo Oa el 


Replace monitor. 

Replace video cable. 

Replace video RAM SIMM. 

Replace logic board. Retain customer's SIMMs. 
Replace power supply. 


eS 


Replace monitor. 
Replace video cable. 
Replace logic board. Retain customer's SIMMs. 


ot eats 
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Screen is dark, 
audio and drive 
operate, fan is 
running, and LED 
is lit 
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Macintosh LC 


Symptom/Cure Chart 


. Adjust brightness on monitor. 


Replace monitor. 


Replace video cable. 


Replace SIMMs. 


Replace logic board. 
Replace power supply. 





Note: If replacing the monitor corrects the problem, refer to the apropriate Apple 


Service Technical Procedures to obtain monitor replacement information. 


Drive Problems 


Audio and video are 


present, but 
internal drive does 
not operate 


Disk ejects; display 


shows icon with 
blinking “X” 


Will not eject disk 


System attempts 
to eject disk 
but cannot 


SCSI Problems 
Internal hard drive 


runs continuously 


Internal hard drive 
will not operate 


Mar 91 


Solutions 


nN — 


oe 2S 


Poy > 


ek 


Replace bad disk. 


Verify that all external SCSI devices are 


disconnected. 


Replace internal disk drive cable. 
Replace internal disk drive. 


Replace logic board. Retain customer's SIMMs. 


Replace power supply. 


Replace disk with known-good system disk. 
Replace internal disk drive cable. 
Replace internal disk drive. 


Replace logic board. Retain customer's SIMMs. 


Switch power off and hold mouse button down 


while switching power back on. 


Eject disk manually by pushing opened paper clip 


into hole beside the drive slot. 


Eject disk manually by pushing opened paper clip 


3. Replace disk drive. 
1. Try pushing disk completely back in. 
2. 
into hole beside the drive slot. 
3. Replace disk drive. 
Solutions 
1. Replace HDA cable. 
2. Replace hard drive. 
3. Replace logic board. Retain customer's SIMMs. 
1. Replace HDA cable. 
2. Replace HDA power cable. 
3. Replace hard drive. 
4. 
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Replace logic board. Retain customer's SIMMs. 
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Peripheral Problems 


Works with internal 
or external SCSI 
device but will not 
work with both 


Cursor does not 
move 


Cursor moves but 
clicking the mouse 
button has no effect 


No response to any 
key on the keyboard 


Known-good 
ImageWriter or 
ImageWriter II 
will not print 


Known-good 
LaserWriter 
will not print 


Cannot double-click 


to open an application, 


disk, or server 
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Symptom/Cure Chart 


Solutions 


1. 


2: 
3 
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Check that switch setting of external SCSI device 
is different priority from that of internal device. 
Replace terminator on external device. 

Verify that terminator is installed on internal SCSI 
drive. 

Replace SCSI device select cable. 


Reboot system. 

Check mouse connection. 

If mouse was connected to a keyboard, connect 
it to the rear ADB port. If mouse works, replace 
keyboard. 

If mouse does not work in ADB port, replace 
mouse. 

Replace logic board. Retain customer's SIMMs. 


Replace mouse. 
Replace logic board. Retain customer's SIMMs. 


Make sure the System is version 6.0.7 or higher. 
Check keyboard connection to ADB port. 
Replace keyboard cable. 

Replace keyboard. 

Replace logic board. Retain customer's SIMMs. 


Make sure that Chooser and Control Panel are 
set correctly. 

Make sure the System is version 6.0.7 or higher. 
Replace printer interface cable. 

Replace logic board. Retain customer's SIMMs. 


Make sure that Chooser and Control Panel are 
set correctly. 

Make sure the System is version 6.0.7 or higher. 
Refer to Networks tab in Apple Service 
Technical Procedures for more information. 


Remove duplicate system files on hard disk. 

Clear parameter RAM. Hold down <ghift> 
<Qption> <Command> keys and select Control 
Panel from Apple menu. Reset mouse controls. 

lf mouse was connected to keyboard, connect it to 
rear ADB port. If mouse works, replace keyboard. 
If mouse does not work in the ADB port, replace 
mouse. 

Replace logic board. Retain customer's SIMMs. 
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Logic Board Components 


Miscellaneous Solutions 

Problems 

No sound from 1. Verify that volume setting in the Control Panel is 
speaker set to 1 or above. 


2. Replace speaker. 
3. Replace logic board. Retain customer's SIMMs. 


Clock not running 1. Replace battery. 
Replace logic board. Retain customer's SIMMs. 


Macintosh LC Logic Board Components 


68020 ADB SCC 
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Ip 
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System Built-In BankA SWIM 
ROM Video DRAM Chip 
Chip 


Figure: Macintosh LC Logic Board Components 
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Macintosh LC 


Specifications _ 
Macintosh LC Specifications 


Microprocessor | MC68020, 32-bit internal architecture 
16 MHz clock speed 
Burst mode RAM access 
256-byte instruction and data caches 


Expansion 96-pin processor-direct slot supporting 020 Direct 
Connector Slot expansion card 


2 MB expandable to 10 MB (100 ns or faster SIMMs) 

512K ROM standard 

256K VRAM (video RAM) SIMM, upgradeable to 
512K VRAM SIMM 





Built-in Video Apple High-Resolution Monochrome Monitor 
Support AppleColor High-Resolution RGB Monitor 
Macintosh 12-Inch RGB Display 
Macintosh 12-Inch Monochrome Display 


Interfaces Two RS-232/RS-422 serial ports 
SCSI interface (50-pin internal connector and 
DB-25 external connector) 
One Apple Desktop Bus (ADB) port 
One DB-15 monitor port for built-in video 
Monophonic sound-out port 
Sound input port for monaural sound input 


Internal Storage | Built-in 1.4 MB FDHD SuperDrive 
Optional second FDHD SuperDrive 
Internal Hard Disk 40SC 
Optional internal Hard Disk 80SC 


Monaural 8-bit sound input with Macintosh Audio 
Compression Expansion (MACE) sound utility 
supporting 3:1 or 6:1 compression 

Monophonic 8-bit sound generator supplying same 
signal to both channels of stereo equipment 

Omnidirectional electret microphone 


Line voltage: 100 to 240 volts AC, 
automatically configured 
Frequency: 50 to 60 Hz 
Maximum power: 50 watts, not including monitor 
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Macintosh LC 


Memory Upgrade 


The Macintosh LC comes with 2 megabytes of RAM soldered to the logic board 
in Bank A, and has two SIMM slots for expansion memory (see Figure). System 
memory can be expanded to 10 megabytes, but only 1 MB RAM SIMMs are 
currently available for the Macintosh LC (the Macintosh LC does not support 
256K SIMMs). To expand system memory, both expansion slots must be filled 
with SIMMs of the same size. You can mix SIMMs of different speeds, as long 
as both SIMMs are 100 ns or faster. 





Note: Be sure to use the SIMM removal tool when removing SIMMs from the 
logic board. See the Special Tools Index in the General Information tab section. 





Upgrades 


2 MB soldered RAM Empty 





2 MB soldered RAM Two 1 MB SIMMs 





96-Pin Expansion Power 
Expansion RAM SIMM Supply 
Connector Connectors Connector 





Second SCSI SCSI Battery VRAM SIMM _ Disk Drive 
Disk Drive Power Connector Connector Connector Connector 
Connector Connector 


Figure: Macintosh LC Internal Connectors 
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Macintosh Il, IIx, and Ilfx 


| Exploded View 


Top Cover 


Internal HDA 


Internal 
Frame 


Drive 
Cable 


800k / Metal Housing/ 
1.4MB Shipping Fixture 


Disk 







Drive ~= 
. s 426-3401 
Drive : 
co ~ 
Jee Power Supply 


426-3401 | 
—- EMI Fence 

ee 
o— On/Off 
Button 









Logic Board 


AC Power 
Cable 


Switch 





Speaker 


Bottom Cover 


Reset/Interrupt 
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Macintosh Il, Ilx, and IIfx 


Pe ParisList | Gemmee 


Bottom Cover Assembly, Macintosh Il......................000. 630-5227 
Bottom Cover Assembly, Macintosh IIx..............0..000 eee 630-5494 
Bottom Cover Assembly, Macintosh llfx..................0.00005 630-5806 
Reset/Interrupt Switch .. 0.0.0.0... 0. ee eee 815-6024 
DD CAKERS 0k cepa Aarne ess sa. h tee Sera is ee a ee eS 630-5222 
Cable, AC Power (smoke) ........... 0.00000. cee cee eee eee 590-0380 
Disk Drive, Apple 3.5, 800K Mechanism...................20005: 661-0345 
Disk Drive, Apple FDHD SuperDrive, 1.4 MB Mechanism........... 661-0474 
Disk Drive Parts, 800K & 1.4 MB Drives 
Cable, 800K or 1.4 MB 3.5 Drives (red or yellow stripe) .......... 590-0188 
Internal Drive Shield, 800K (for transporting) ................... 805-0217 
Metal Housing/Shipping Fixture (for transporting) ............... 805-5050 
Packing Disk, 2-Sided (for transporting 800K Mechanisms) ....... 003-0003 
Screw, M 3 x 6, with two washers..................0 cee ee eee 462-3401 
Drive: Carer Plate: 5 i.e occ 24 faces 4 hese wa wak Se bee a eae ks GES 805-5062 
Extended Keyooasd” itn. cite eae cadena tes he Se ewe ea 661-0384 
HDA, 20 MB, Internal 3.5 SCSI, Rev.A........ 6 wipe Sed ci eee is 661-0373 
HDA, 20 MB, Internal 3.5 SCS], Rev.B......................... 661-0612 
HDA, 40 MB, Internal 3.5 SCSI..........0...0..0 0.0.0... eee eee 661-0464 
HDA, 80 MB, Internal 3.5 SCSI]...........0.. 0.0.0.0... cee eee ee 661-0600 
HDA, 80 MB, Int. 3.5 SCSI with A/UX® v.1.1 (replaced by 661-0613)... 661-0561 
HDA, 80 MB, Internal 3.5 SCSI with A/UX, v.2.0...............05. 661-0613 
HDA, 40 MB, Internal 5.25 SCSI... 2.2.2.0... 0.000. eee 661-0391 
HDA, 80 MB, Internal 5.25 SCSI... 2... 6. nes 661-0411 
HDA, 80 MB, Internal 5.25 SCSI with A/UX, v.1.0............ 661-0457 
HDA, 160 MB, Internal 5.25 SCSI... ............ 0.0... eee eee 661-0601 
HDA Parts 
Cable, HDA Internal (SCSI Connector Cable).................. 590-0566 
Cable, HDA Power, Macintosh II/IIx...................0.200505 990-0364 
Cable, HDA Power (2 x 2 pin), Macintosh Ilfx.................. 990-0512 
Internal HDA Frame, 3.5 Drive.................2. 000 ee eee 805-5066 
Internal HDA Frame, 5.25 Drive............0. 0.0... 0000 ce eee 805-5051 
Screws, M3.5x .6x 8, PNCRS Rec.......................0. 462-4100 
Keyboard, Regular Apple*................. 2... eee ee eee eee 661-0383 
Logic Board, Macintosh Ii (w/o RAM; replaces 661-0374)........... 661-0528 
Battery Holder Board............... 2... eee eee eee 600-0530 
IG IW Me etic BY oU Oe Reais bn Dees CWS s Che waa RoeS 344S0043 
1G SVU ihc, iss bot dt gn Gunn dbl ete a ale eee anwew aed Wise Bes 344S0062 
IGM be sose'en rte tered ad tek dsb death ace are grain a Garage Mba ew nies 343-0002 
LS PNM ee soe at ature sds ta cts se oA Se ecto hy ies wht Ae Ateese te tes Se eds aes 630-8221 
ROM, Low, Macintosh II FDHD Upgrade..................... 661-0642 
ROM, Med Low, Macintosh Il FDHD Upgrade................. 661-0641 
ROM, Med High, Macintosh II FDHD Upgrade................. 661-0640 
ROM, High, Macintosh II FDHD Upgrade..................... 661-0639 
SIMM, 256K, 120 ns... 2.6 eee eee 661-0402 
SIMMe DIP, 256K, 120 OS. 5.5.6.3 ape werden eed woes dS Sed ed waco od 661-0494 
SIMM: TMB: 120 NS eddie de ew econ beet ea te een 661-0403 
SIMM, DIP, 1MB,120nsS............ 0... ee ee 661-0410 


*For additional ADB input devices and part numbers, see General Informa- 
tion. 
continued... 
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Macintosh Il, IIx, and IIfx 


Parts List & Symptom/Cure Chart 





Logic Board, Macintosh IIx (w/o RAM; replaces 661-0463).......... 661-0529 
Battery Holder Board . 2... 2 ese eed ee ea weed ee: 600-0530 
SIMMS 2561-1 20 Stace. o'brien wit Bae ded dete Eee Ge Re eg SS 661-0402 
SIMM, DIP, 256K, 120 ns............0 00.0.0. eee 661-0494 
SIMMS IMB. N20 NS 3 sot aera ee Bec ae tae a heanoeceda eae 661-0403 
SIMM: DIP UMB. 120 RSis cae cate k oar ttow eta e need 661-0410 

Logic Board, Macintosh Ilfx (W/o RAM) ...............222-.022205- 661-0522 
Battery -HOlder COVen .c.c6 o59 baht haley ae eonlene ae ang ahaa. deers 520-0344 
Internal SCSI Termination Block .............0. 0.0.00... 0 ee eee 590-4515 
Internal SCS Pit@r oi. ee ance seine Ree ede Gam eeepc ieds 590-4516 
SIMM, 1 MB, SOuJ, 80 ns, 64-pin............. 0... .0.0.000040. 661-0548 

Logic Board, Parity, Macintosh Ilfx (W/o RAM).................... 661-0592 
Battery ‘Holder Cover scoop io awe ag hha eo nee aw ee RS 520-0344 
SIMM, 1 MB, SOuJ, 60 ns, 64-pin, Parity...................... 661-0549 

Logic Board Parts 
EMI FENC6 .o<.n3:5 ined Wo dee Hay Gece AE oe hd awe SS oes 805-5070 
Lithium Battery (w/o leads; replaces 742-0009) ................ 742-0011 
On Ol BUNG Matai ck dew tea ar Cae ee Mae nce A eae Se Sh 815-6237 
Screws (logic board mounting) .................. 000s 462-4100 

Mouse, ADB (replaces 661-0338)*...........0.0. 0.0.0.0. 0 00. cee 661-0479 

Power Supply, Macintosh II/IIx........0.0..0 00.00.0000. 0000 eee eee 661-0375 

Power Supply, Macintosh Ilfx.. 0.0.0.0... 0.00.00. 2c eee ce eee 661-0542 

Top Cover and Latch Assembly ..............0....0.0. 0.0.0.0 0 00. 630-5229 
Disk Slot Plug Assembly ............ 0.0.0.0... cece eee 630-5302 


“For additional ADB input devices and part numbers, see General Informa- 
tion. 


Symptom/Cure Chart 

System Problems Solutions 

Does not power on, 1. Check cables. 

screen is black, fanis 2. Plug monitor directly into wall socket, and verify 
not running, and LED that monitor has power. 

is not lit 3. Replace power cord. 


4. Check batteries. Replace both batteries if either 
battery is below 3.2 volts. 

5. Replace power supply. 

6. Replace logic board. Retain customer's SIMMs. 


Clicking, chirping, 1. Replace power supply. 
or thumping sound 2. Replace logic board. Retain customer's SIMMs. 
System 1. Make sure system software is correct version. 
intermittently 2. Make sure all software is known-good. 
crashes or locks up 3. Replace SIMMs. 
4. Replace logic board. Retain customer's SIMMs. 
5. Replace power supply. 
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System shuts down 
intermittently 


System 
intermittently 
crashes or locks up 


System sounds error 
chords at startup 
(Macintosh IIfx only) 


System does not 
boot (Macintosh Ilfx 
only) 


Video Problems 


Screen is black, 
audio and drive 
operate, fan is 
running, and LED 
is lit 


Partial or whole 
screen is bright and 
audio is present, but 
no video information 
is visible 


Screen is black, 
audio and drive do 
not operate, but 
fan is running and 
LED is lit 


Mar 91 
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Symptom/Cure Chart 


o> 


Cee aN 


— 


Check that air vents on sides and top of main unit 
are clear. Thermal protection circuitry may shut 
system down. After 30 to 40 minutes, system 
should be OK. 

Replace power cord. 

Check batteries. Replace both batteries if either 
battery is below 3.2 volts. 

Replace power supply. 

Replace logic board. Retain customer's SIMMs. 


Make sure correct version of system software is 
being used. 

Make sure all software is known-good. 

Replace SIMMs. 

Replace logic board. Retain customer's SIMMs. 
Replace power supply. 


Check for Apple-labeled SIMMs manufactured by 
NEC. Replace any NEC SIMMs that have a date 
code of 9052 or lower. 

See Startup Problems—Flowchart 2 in the On-Site 
Troubleshooting tab. 


Check for Apple-labeled SIMMs manufactured by 
NEC. Replace any NEC SIMMs that have a date 
code of 9052 or lower. 


Solutions 


SON Oa OO eS 


07.0 BN 
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Adjust brightness on monitor. 
Replace monitor. 

Replace video cable. 

Move video card to different slot. 
Replace video card. 

Replace SIMMs. 

Replace logic board. 

Replace power supply. 


Replace monitor. 

Replace video cable. 

Move video card to different slot. 

Replace video card. 

Replace logic board. Retain customer's SIMMs. 


Replace video cable. 
Move video card to different slot. 
Replace video card. 
Replace SIMMs. 
Replace logic board. 
Replace power supply. 
Replace monitor. 
continued... 
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Video Problems 
(continued) 


Screen is 
completely dark, fan 
is not running, and 
LED ts not lit 


Video display exhibits 
"ghosting," or system 
boots and then loses 

video 


Disk Drive Problems 


Internal disk drive 
runs continuously 


Audio and video are 
present, but one 
internal drive does 
not operate 


Audio and video 
are present, but 
neither internal 
drive operates 


Disk ejects; icon 
with blinking “X” 
displays 


Will not eject disk 


MS-DOS drive does 
not recognize disk 
formatted on 1.4 MB 
FDHD SuperDrive 
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Macintosh Il, IIx, and IIfx 


Symptom/Cure Chart 





Solutions 


Plug monitor directly into wall socket and verify 
that monitor has power. 

Check batteries. Replace both batteries if either 
battery is less than 3.2 volts. 

Replace power supply. 

Replace logic board. Retain customer's SIMMs. 


Check for Apple-labeled SIMMs manufactured by 
NEC. Replace any NEC SIMMs that have a date 
code of 9052 or below. 


Solutions 


i. eee 


COL 
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Replace bad disk. 

Replace internal disk drive cable. 

Replace internal disk drive. 

Replace logic board. Retain customer's SIMMs. 


Replace bad disk. 

Verify that all external SCSI devices are 
disconnected. 

Replace internal disk drive cable. 

Replace internal disk drive. 

Replace logic board. Retain customer's SIMMs. 
Replace power supply. 


Replace bad disk. 

Verify that all external SCSI devices are 
disconnected. 

Replace power supply. 

Replace logic board. Retain customer's SIMMs. 


Replace disk with known-good system disk. 
Replace internal disk drive cable. 

Replace internal disk drive. 

Replace logic board. Retain customer's SIMMs. 


Switch power off and hold mouse button down while 
switching power back on. 

Eject disk manually by pushing opened paper clip 
into hole beside drive slot. 

Replace internal disk drive. 


Reformat disk using MS-DOS™ drive. 
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Symptom/Cure Chart 


Reinsert disk. 

Reseat top cover so drive slots line up correctly. 

Try ejecting disk manually by pushing opened paper 
clip into hole beside drive slot. 


Attempts to eject 
disk but doesn’t 


SCSI Drive Problems 


Internal hard disk will 
not operate, LED does 
not light, drive does 
not spin 


Drive does not 
appear on desktop 


Works with internal 
or external SCSI 
device but will not 
work with both 


Peripheral Problems 


No response to any 
key on keyboard 


Cursor does not 
move 


Cursor moves, but 
clicking mouse 
button has no effect 


Cannot double-click 


to open application, 
disk, or server 


Mar 91 
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4. Replace internal disk drive. 

Solutions 

1. Replace SCSI signal cable. 

2. Replace SCSI power cable. 

3. Replace hard disk. 

4. Replace logic board. Retain customer's SIMMs. 


If Macintosh Ilfx, there may be a SCSI termination 
problem. Refer to Macintosh Ilfx—SCSI Termina- 
tion to verify that computer is properly terminated. 


Check SCSI device switch setting on external 
device. Make sure setting isn’t 0 (internal hard 
drive address) or 7 (CPU address). 

If Macintosh IIfx, there may be a SCSI termination 
problem. Refer to Macintosh Ilfx—SCSI Termina- 
tion to verify that computer is properly terminated. 
Replace SCSI terminator on external device. 
Verify that terminator is installed on internal SCSI 
drive. 

Refer to SCS/ Hard Disk Drive Technical Proce- 
dures for troubleshooting external drive. 


Solutions 


act ae 


—_— 
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Check keyboard connection to ADB port. 
Replace keyboard cable. 

Replace keyboard. 

Replace logic board. Retain customer's SIMMs. 


Check mouse connection. 

Clean mouse, if necessary. 

If mouse was connected to keyboard, connect it to 
rear ADB port. If mouse works, replace keyboard. 
If mouse does not work in any ADB port, replace 
mouse. 

Replace logic board. Retain customer's SIMMs. 


Replace mouse. 
Replace logic board. Retain customer's SIMMs. 


Remove any multiple system files on hard disk. 
Clear parameter RAM. Hold down <Shift> 
<Option> <Command> keys and select Control 
Panel from Apple pull-down menu. Reset mouse 
controls. continued... 
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Macintosh Il, Ilx, and IIfx 


Symptom/Cure Chart 


Peripheral Problems Solutions 


(continued) 
Cannot double-click 3. If mouse was connected to keyboard, connect it to 
to open application, rear ADB port. If mouse works, replace keyboard. 
disk, or server 4. If mouse does not work in any ADB port, replace 
mouse. 
5. Replace logic board. Retain customer's SIMMs. 
Known-good 1. Make sure correct version of system software is 
ImageWriter or being used. 
ImageWriter II 2. Make sure that Chooser and Control Panel are 
will not print set correctly. 
3. Replace printer interface cable. 
4. Replace logic board. Retain customer's SIMMs. 
Known-good 1. Make sure correct version of system software is 
LaserWriter being used. 
will not print 2. Make sure that Chooser and Control Panel are set 
correctly. 
3. Refer to Networks tab in Apple Service Technical 
Procedures. 
Miscellaneous Solutions 
Problems 
No sound from 1. Verify that volume setting in Control Panel is set to 
speaker 1 or above. 
2. Replace speaker. 
3. Replace logic board. Retain customer's SIMMs. 
HMMU socket ~ Replace logic board. Verify that socket is 
does not allow 13 x 13 grid array package and that it contains 
PMMU installation 132 gold contacts inside socket. (Sockets contain- 
ing 70 pins do not support PMMU.) 
System hangs when — Check for Apple-labeled SIMMs manufactured by 
first application is NEC. Replace any NEC SIMMs that have a date 
launched, or displays code of 9052 or lower. 


error code and locks up 
(Macintosh IIfx only) 
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Macintosh Il, Ilx, and Ilfx 


Specifications 
| Macintosh Ii Specifications | 


MC68020, 32-bit internal architecture 
15.6672 MHz clock speed 


MC68881 floating-point unit (FPU) 


Memory 1 MB, expandable to 8 MB (120 ns or faster 
SIMMs) 


256K ROM standard 
Optional 68851 paged memory management unit 
(PMMU) 
Internal Storage | Built-in 3.5-inch, 800K disk drive 
Optional second 3.5-inch, 800K disk drive 


1.4 MB, Apple FDHD SuperDrive upgrade 
Optional internal Hard Disk 20SC, 40SC, 80SC, 





Microprocessor 
















Apple High-Resolution Monochrome 
AppleColor™ High-Resolution RGB 
Apple Macintosh Portrait Display 

Apple Two-Page Monochrome 

















Two RS-232/RS-422 serial ports 

SCSI interface (50-pin internal connector and 
DB-25 external connector) 

Two Apple Desktop Bus (ADB) ports 

Six NuBus™ internal slots supporting full 32-bit 
address and data buses 

One stereo sound port 














Apple custom digital sound chip (ASC), 
including four-voice wavetable synthesis, 
stereo sampling generator 


Line voltage: 90 to 140 volts; 170 to 270 volts, 
automatically configured 

Frequency: 48 to 62 Hz 

Maximum power: 220 watts, not including monitor 
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Macintosh Il, IIx, and IIfx 


Specifications 
Macintosh IIx Specifications 


MC68030, 32-bit internal architecture 
15.6672 MHz clock speed 

256-byte instruction and data caches 
Built-in paged memory management unit 
(PMMU) 


Coprocessor MC68882 floating-point unit (FPU) 
15.6672 MHz clock speed 


1 MB, expandable to 8 MB (100 ns or faster 
SIMMs) 
256K ROM standard 









Microprocessor 





















Apple High-Resolution Monochrome 
AppleColor High-Resolution RGB 
Apple Macintosh Portrait Display 
Apple Two-Page Monochrome 













Two RS-232/RS-422 serial ports 

SCSI interface (50-pin internal connector 
and DB-25 external connector) 

Two Apple Desktop Bus (ADB) ports 

Six NuBus internal slots supporting full 
32-bit address and data buses 

One stereo sound port 
















Built-in 1.4 MB FDHD SuperDrive 
Optional second FDHD SuperDrive 

Optional internal Hard Disk 40SC, 80SC, 
160SC 











Apple custom digital sound chip (ASC) 
provides 8-bit stereo sampling at 44.1 KHz 
and includes four-voice wavetable 

synthesis 






Line voltage: 100-240 VAC, automatically 
configured 

Frequency: 48 to 62 Hz 

Max power: 220 watts, not including 

monitor power 
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Macintosh Il, IIx, and IIfx 


Specifications 
Macintosh llifx Specifications 


MC68030, 32-bit internal architecture 

40 MHz clock speed 

Built-in paged memory management unit 
(PMMU) 

Two 256-byte instruction and data caches 


Coprocessor MC68882 floating-point unit (FPU) 
40 MHz clock speed 
Static RAM Cache Built-in zero-wait-state 32K static RAM cache 
memory architecture 
Memory 4 MB of RAM, expandable to 8 MB 
80 ns, fast-page mode, 64-pin SIMMs 
Parity Support Installation of optional parity-generating chip 
and parity DRAM (9-chip, 60 ns SIMM) provides 
parity error detection 
Memory Subsystem Supports overlapping reads from cache/ROM 
and writes to DRAM 


Input/Output SWIM chip manages the floppy disk drive(s) 
Processor Chips SCC chip manages the Apple Desktop Bus and 
serial ports 





Microprocessor 


























































SCSI/DMA Controller 


Internal Storage 


Standard cell implementation of 53C80 SCSI 
chip and DMA control logic (the SCSI/DMA 
chip manages the SCSI bus) 


Two RS-232/RS-422 serial ports 

SCSI interface with direct memory access for 
faster transfers and compatibility with faster 
peripherals 

Processor-direct slot (PDS) provides high- 
speed, 32-bit access to the system bus 

Six NuBus internal slots supporting full 32-bit 
address and data buses 

Two Apple Desktop Bus (ADB) ports 

Stereo sound jack 











Two 1.4 MB FDHD SuperDrives 
Internal Hard Disk 40SC, 80SC, 160SC 


Apple custom digital sound chip (ASC) 


Line voltage: 100 to 240 VAC 
Frequency: 48 to 62 Hz 

Maximum power: 230 watts, not including 
monitor power 
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Macintosh Il, IIx, and IIlfx 


Memory Upgrades 


Macintosh Il and IIx Memory Upgrades 





The Macintosh II and IIx require 120 ns (or faster) SIMMs. The 150-ns SIMMs 
will cause serious timing problems. All SIMMs in each bank must be the same 
size. Mitsubishi 1 MB SIMMs for the Macintosh IIx, which are labeled "For 030 
Systems Only," should be used only in systems with 68030 microprocessors. 





NuBus SCSI Hard Drive SCSI Hard Drive 
Slots Power Connector Signal Connector Batteries 


On/Off 
Power 
Switch 


Interrupt 
Switch 


Reset 
Switch 


RAM 
SIMM 
Sockets 


o 
ace 





Logic Board Disk Disk Speaker 
Power Connector Drive 2. Drive 1 Connector 


Figure: Macintosh Il and Ilx Logic Board 


1 MB 4—256K SIMMs Empty 
2 MB 4—256K SIMMs 4—256K SIMMs 


4 MB 4—1 MB SIMMs Empty 
4—1 MB SIMMs 4—256K SIMMs 


4—1 MB SIMMs 4—1 MB SIMMs 
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lifx Memory Upgrade & Il PMMU Upgrade 


Macintosh llfx Memory Upgrade 


The Macintosh Ilfx requires 80 ns (or faster) SIMMs in systems without the parity 
checking option, 60 ns (or faster) SIMMs in systems with parity checking. 
LaserWriter Il SIMMs cannot be used in the Macintosh Ilfx. 





Processor-Direct Slot SRAM Cache 


Figure: Macintosh llfx Logic Board 


4— 1 MB SIMMs 


4— 1 MB SIMMs 4— 1 MB SIMMs 





Macintosh Il PMMU Upgrade Procedure 


1. Remove the Macintosh Il top cover and drive mount. 

2. Locate the HMMU chip on the logic board (see Figure on the next page). 

3. Using asmall flat-blade screwdriver, gently pry up the sides of the chip to remove 
the HMMU from the socket. 

4. Position the PMMU so that the line on its surface is pointing toward the speaker 
at the lower-right corner of the logic board. 

5. Line up the pins in the socket and gently press the PMMU into the socket. 

6. Replace the Macintosh II drive mount and top cover. 
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Macintosh Il, Ilx, and IIfx 


Macintosh Il FDHD SuperDrive Upgrade 


The system software must be version 6.0.2 or higher to use the 1.4 MB FDHD 
SuperDrive. If the software is lower than 6.0, the drive will be recognized as an 





800K mechanism. 





Upgrade Procedure 


1. Place the Macintosh II on the grounded workbench pad and put on your 
grounding wriststrap. 

2. Remove the top cover, video card (and any other cards installed), and the drive 
mount. 

3. Using anIC extractor, remove the four ROMs at the logic board locations shown 
in the Figure below. 

4. Using the following chart and the figure below, install the four revised 512K 
ROMs. The notch at the end of each ROM should face the front of the logic 
board. 


ROM P/N 
HI 661-0639 
MED HI 661-0640 
MED LO 661-0641 
LO 661-0642 


5. Using the IWM/SWIM extractor (see Special Tools Index in the General 
Information section), remove the |WM chip from the logic board (see Figure). 

6. Position the SWIM chip on the logic board socket (see Figure) so that the 
beveled edge of the chip (the edge with the dot) is facing the white dot on the logic 
board. 

7. Line up the pins in the socket and gently press straight down on the SWIM chip 
until it is seated in the socket. 

8. Install the 1.4 MB FDHD SuperDrive onto the drive mount on drive 1 or drive 2. 

9. Replace the drive mount, the video card (and any other cards that you removed), 
and the top cover. 

10. Place the 1.4 MB and 800K labels in the appropriate positions on the front of the 
Macintosh Il. 


Med HI ROM H| ROM 





Oo 


Do 


IWM/SWIM LO ROM MedLO ROM HMMU/PMMU 


Figure: Macintosh Il Logic Board 
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Macintosh Iifx—SCSI Termination 


The Macintosh Ilfx is able to transfer data to and from SCSI devices much faster 
than earlier Macintosh computers. This increased data transfer rate has made 
it necessary to modify the termination characteristics of the SCSI interface. 
Three new parts are used to implement these SCSI termination changes: 

¢ Apple SCSI Cable Terminator II 

¢ Internal SCSI Termination Block 

¢ Internal SCSI Filter 





Appl l le Terminator Il 

SCSI Cable Terminator II must be installed to provide proper termination when one 
or more external SCSI devices is attached to a Macintosh Ilfx. Rules for using and 
installing Terminator Il are the same as those for the original SCSI terminator. To 
help you tell these devices apart, the plastic on the Terminator II is black, whereas 
the plastic on the original terminator is blue. 


A 


CAUTION: Never connect more than one Cable 


WM -yanallat-)¢e) aul mel ame- Mel Ot~) mel- 1) ameial-] ape Ove) al al-1ed (late maslel a 
day-]amelal=m (=1anallat-)celmmer-|amer-laat-le[-m Cal-mlit-lellalcel-iam ite @ 





Internal | Termination Block 

The termination block must be installed to provide internal SCSI termination for 
systems without an internal SCSI hard drive. Apple installs this termination block 
(and the internal SCSI filter) at the logic board SCSI connector on all Macintosh Ilfx 
systems shipped without internal SCSI drives (see Figure). The termination block 
must be removed when an internal SCSI drive is added to the system. 


internal | Filter 

The SCSI filter must be installed to provide the proper termination capacitance for 
third-party drives and for Apple internal drives shipped before 3/19/90. WhenaSCSl 
drive is added to a Macintosh Ilfx that has no SCSI drives installed, the SCSI filter 
must be removed from the Macintosh Ilfx logic board and connected to the 
drive. 


Internal 
SCSI 
Terminator 
Block 











Internal 
SCSI SCSI 
Hard Drive Filter 
Signal 
Connector 


Figure: Macintosh Ilfx Without Internal SCSI Drive 
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Macintosh Il, IIx, and Ilfx 


i Defective Macintosh Ilfx SIMMs 


Some Macintosh Ilfx systems and 4 MB expansion memory kits were manufac- 
tured with defective DRAM chips from NEC. Systems using these defective NEC 
SIMMs can experience a variety of failures, including: 





System does not boot 
System hangs on first application launch 
System boots but loses video (memory related) 
System sounds error chords 

¢ Video display exhibits "ghosting" 

¢ System displays an ID error and locks up 


Macintosh IIfx systems with NEC SIMMs that have date code 9052 or lower can 


exhibit these failures and should be replaced. Locate the date code as shown 
below (see Figure). 


SIGIR SIGISi8iB 
NECJAPAN | 
O 421000-70 O 
Code ~[ Le —(8949F Y003 
JL 


Date 








Figure: Location of Date Code on NEC SIMMs 
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Exploded View—Macintosh Ilcx & llci 








416-1412 
“a 


Top 
Cover 


Fan 
Bracket 


HDA Power 
Cable 


Fan 


HDA (SCSI) 
Drive 


Internal Shield 


Drive 
Carrier 


1.4 MB 
Disk Drive 


OD On/Off 
Button 


g 8 


i og ce < ge 
et o - & Logic 
: as eS Board 


Bottom 
Case 


Power-on 
Light Pipe 


Speaker LED Q ee : 
Bracket Cable HDA 


Light Pipe AC Power Cable 
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Exploded View—Macintosh Ilsi ——— 





Adaptor 
Card & 
Bracket 


Logic 

Board 

Internal FDHD 

Drive Cable FDHD 
Carrier 


a: % 
SE 1.4 MB 
Disk Drive 
wi Th 844-0018 


Speaker/ 
LED 


Assembly 
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Macintosh llcx, llci, & Ilsi 


Parts List 


Macintosh licx & llci 





Bottom Case parts 


Gable HDA LED (amb@r)s.5.2:.200n- ane eondsa tea neoedsoaes 590-0506 
Light Pipe, Power-On... 0.0.0.0... 000. eee 815-6032 
LIGNE PIDG SIDA. 4 403 Wt ante 2 Sn aa at ow ete ated pine sneha aus ea 815-6036 
MUbDer Feel sai can eee hs oy ike Ba ee oes rd he me 865-0026 
Cable, AC Power (smoke) (& Mac Ilsi)........... 0.0.0.0... 02 eae 590-0380 
Disk Drive, Apple 3.5, 1.4 MB FDHD/SuperDrive.................. 661-0474 
Cable. Internal PDAD! boc cceucb iis 2452s ie de ek weer we 590-0607 
IMEI Mal SINGIGs 'y. s.r «ined he Mad sewed aa bo drnek wl etapa deals Smead teh te : 805-0961 
Screw, FDHD Shield/Carrier to FDHD....................... 844-0018 
DRIVERS QING g a.c hing ee Suds Geese Peatie kOe Joe alae Aas Ieee aoh oe 815-6030 
HDA, 20 MB, Internal3.5 SCSI............. 0.0.0... 00. 661-0373 
HDA, 40 MB, Internal3.5 SCSI..........202..2.....00........0000. 661-0464 
HDA, 80 MB, Internal3.5 SCSI...........00.0............2.00002 661-0600 
HDA, 80 MB, Int. 3.5 SCSI with A/UX, v.1.1 (replaced by 661-0613) . . . 661-0561 
HDA, 80 MB, Internal 3.5 SCSI with A/UX, v.2.0.................. 661-0613 
Cable, HDA Power (Mac IIlcx)............. 0.0.00 eee eee ee eee 590-0505 
Cable, HDA Power (2x2 Pin)............ 00.00 cece ee eee eee 590-0512 
Cable, Internal HDA (SCSI Connector Cable)................. 590-0609 
HDA Mounting Bracket............... 2.000000 0 cece eee eee 805-5078 
Screw, 6-32 x .250 (HDA to HDA Bracket) .................... 444-6104 
Keyboard, Regular Apple* (& Mac IIsi)....................0000. 661-0383 
ENnhiuin BaUeny 2 sxe taeda caw 62. So Shes 285 tie adh ween ae acetate’ 742-0011 
Battery Holder Cover................. 00000 een 520-0344 
Mouse, ADB* (& Mac Ilsi)..........0.. 0.0000... cee eee 661-0479 
OMPOM BUNOM ein ited Btn lee egos hehe ee ee ge eas oti 815-6033 
Power Supply with Fan... 2.0.0.0... eee 661-0467 
Bracket, Power Supply Fan................ 0.000000. cee 815-5071 
Power Supply Fan..........0.0.0 00.00 cece eee 982-0023 
Reset/Interrupt Switch... 0.20... 20.00.0000. eee 815-6034 
DDCAKCU 8 ice wg She Jota ng. we ae ae pada BE qhoaidg a Bae tenses 630-5503 
speaker Bracket ir oy caV CAS ee wr eae nd Sek gw as 815-6031 
TOD COVER 5 fh te 2 aa iececet Gi bieeaten eda eoe Sak bee bre tae 810-6028 


Screw, M 3.5 x .6 x 8 (Top Cover; HDA Bracket/Bottom Case) .... 416-1412 


Macintosh licx 


BOUOMGASe se2. 2 ttt Aline pati an ats a eee Lae Ah adele te meee 630-5502 
Logic Board (w/o RAM; replaces 661-0459) ...................... 661-0537 
SIMM 256K, 1201S nd eke eke cet oe ko oed oy ee ew peed on 661-0402 
SIMM: DIP, 256K 120 1S « och 00% 5 ok ohare eed nese ves 661-0494 
SIMM, 1MB,120ns.............. 00.0.0 661-0403 
SIMM, DIP, 1MB,120ns...................0000......0000. 661-0410 


Macintosh lici 


BOUON Case... pita Goi ee eee pa wa eGawee 630-5662 
Logic Board (W/o RAM)............0. 0.00.0 ees 661-0532 
SIMM, 256K x 4, 80 ns... 2... eee 661-0519 
SIMI TMS BOING od foe aes i eS ecg t-te Sane eee Ae amish ge 661-0520 
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Macintosh licx, llci, & IIsi 


Parts List & Symptom/Cure Chart a) 


Logic Bodld: Panty = <a eit say rig eis Pete the eee ee 661-0583 
SIMM, 1 MB x9, 80 ns, Parity................... 0.2. 661-0546 


Macintosh lisi 


BOOM CaSe o..4 creme S5 eek oh aoe eae Rede Oe eee ee ee 810-6032 
Platinum: FOOtsdsi.c6ecuk ocala wk eee Rees re eee deed 865-0024 
Disk Drive, Apple 3.5, 1.4 MB FDHD/SuperDrive.................. 661-0474 
Cable, Internal FDHD Drive............... 0.0.2.0 02 e eee 591-0025 
FDAD Cartier SIC ccs cu aoud sted ore oa os arene Stes oa BY Se Be 805-0961 
Screw, FDHD Shield/Carrier to FDHD....................... 844-0018 
Pan ASSOMDIV <a-.ick pies te oe ome ae oe eee ORS eS eee 810-6030 
HDA, 40 MB, 1", Internal3.5 SCSI....................-.00-0005- 661-0614 
HDA, 80 MB, 1", Internal3.5 SCSI................. 00.00.0002. 661-0624 
Cable, Internal HDA (SCSI Connector Cable)................. 591-0026 
Cable, HDA Power............. 000. c eee eee eee nee 591-0027 
FDA CattiGns <a ice 6 oe tay Sed oS Soe OES, Dees Bi ee ee 805-0980 
Screw, 6-32 x .250 (HDA to HDA Bracket).................... 444-6104 
COGIC BOA icttnd 2 Gaeta Oo ees one ed iM ew eae a eee ee ss 661-1615 
Bracket, plastic, O30 Adaptor Card.....................02085 815-6246 
LithiUl Banery 4.cc.cac awa ge eaten gah ee bee Sud any eee Bee & 742-0011 
NuBus Adaptor Card... ..6.ccc4andcsseavew bees awe ete sees 661-0645 
030. Adaptor Cale «544 e568 hide dade sd boas ew hase ade 661-0644 
SIMM,; SOU, 256K, SO:NSivec se icuee dete ee oeaidaee paca cee 661-0519 
SIMM, SOJ, 1 MB, 80 ns.......... 2.2.0.0. ee 661-0520 
SIMM, SOJ, 1 MB, 80 ns, Parity..................2-2--0000- 661-0546 
Thumbscrew, NuBus Adaptor Card......................004. 450-0032 
Microphone Assembly 4.245) s.i4we he bse whee Seen dhe dee eect et 699-5071 
POWGr-SUDDIV: sc cesnd eee) Nap hideaetisnt ind esos eee ee ees 661-1616 
Speaker LED ASSOMDIY conic men seek saok sce didseteeos heed 810-6031 
TOD COVGE « a.asce Sai es ee oS Oe PEL eae eed 810-6034 
Light Pipe: POW6l-OR oo. hse cva dean ooh eae dae es 815-6247 
Note: For ADB input devices and part numbers, see General Information. 
Symptom/Cure Chart 
System Problems Solutions 


Does not power on— Check cables. 

screen is black, fan is Plug monitor directly into wall socket, and verify 
not running, and LED that monitor has power. 

is not lit Replace power cord. 

Check batteries. Voltage should be above 2.8. 
Replace power supply. 

Replace logic board. Retain customer's SIMMs. 


Nn — 


OOF 


System intermittently 
crashes or locks up 


Make sure system software is correct version. 
Make sure software is known-good. 

Replace logic board. Retain customer's SIMMs. 
Replace SIMMs. 

Replace power supply. 

If system has Macintosh Ilci Cache Card with a 
serial number beginning with "CF," remove and 
return card to Apple. See Apple Service Programs. 
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System Problems 
(continued) 


Clicking, chirping, or 


thumping sound 


System shuts down 
intermittently 


System intermittently 
does not power on 


System seems to 
boot, then message 


“Finder is old version” 


displays 


System restarts itself 
(Mac IIsi) 


Video Problems 
Screen is dark, 


no audio, but fan is 
running and LED is lit 
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Macintosh Ilcx, lici, & Ist 


Symptom/Cure Chart 





Solutions 


we 


OF NO 


Replace power supply. 
Disconnect hard disk. Replace if noise disappears. 
Replace logic board. Retain customer's SIMMs. 


Make sure air vents on back side and top of main 
unit are not obstructed. Thermal protection circuitry 
may shut down system. After 30 to 40 minutes, 
system should be OK. 

Replace power cable. 

Replace power supply. 

Replace logic board. Retain customer's SIMMs. 


Check cables. 

Plug monitor directly to wall socket and verify that 
monitor has power. 

Try known-good keyboard and ADB cable. 
Replace power cord. 

Check batteries. Should be above 2.8 volts. 
Unplug power cord from system for 5-10 minutes. 
Replace power cord and switch on system. If 
system starts normally, replace power supply. 
Replace logic board. Retain customer's SIMMs. 


Clear parameter RAM. Hold down <Command> 
<QOption> <P> <R> keys and reboot system. You 
will hear normal startup chords and about two 
seconds later you will hear another chord. This 
means parameter RAM has been cleared. 
Replace logic board. Retain customer's SIMMs. 


Set the locking power switch on the rear of the 
computer to the unlocked (horizontal) position. 


Solutions 


Ceo Pe eM 


ASG—Macintosh Computers 


S © 


Replace video cable. 

Replace monitor. 

Move video card (if installed) to a different slot. 
Replace video card (if installed). 

Remove NuBus cards (if installed). 

Remove external peripheral (if installed). 
Replace RAM SIMMs. 

If computer is a Mac Ilsi with a ROM SIMM, replace 
ROM SIMM. 

Replace logic board. 

Replace power supply. 
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Video Problems 
(continued) 


Screen is dark, 
audio and drive 
operate, fan is 
running, and LED 
is lit 


Partial or whole 
screen is bright and 
audio is present, but 
no video information 
is visible 


Screen is completely 
dark, fan is not 
running, and LED 

is not lit 


Black and white 
video only 


iV FeCori al Cok-) ami (om Om | od Pam Sy 


Symptom/Cure Chart 





Solutions 


Peo SN 


(© © 


a ee SN 


o> ON 


Adjust brightness on monitor. 

Replace monitor. 

Replace video cable. 

Move video card (if installed) to a different slot. 
Replace video card (if installed). 

Replace RAM SIMMs. 

If computer is a Mac Ilsi with a ROM SIMM, replace 
ROM SIMM. 

Replace logic board. 

Replace power supply. 


Replace video cable. 

Replace monitor. 

Move video card (if installed) to a different slot. 
Replace video card (if installed). 

Make sure ROM jumper is on logic board. 
Replace logic board. Retain customer's SIMMs. 


Plug monitor directly into wall socket and verify 


‘that monitor has power. 


Remove any installed NuBus cards. 

Remove any external peripherals. 

Replace power supply. 

Replace logic board. Retain customer's SIMMs. 


Change monitor CDEV in Control Panel for 
additional shades of gray. 


Note: Systems with 1 MB of memory default to black-and-white video. You can 
allocate additional memory to video on 1 MB systems, but this leaves little free RAM 


for other applications. 


SCSI Problems 


Internal hard disk will 
not operate 


Works with internal 
or external SCSI 
device but will not 
work with both 


Mar 91 


Solutions 

1. Replace SCSI cable connector. 

2. Replace SCSI power connector. 

3. Replace hard disk. 

4. Replace logic board. Retain customer's SIMMs. 


wo 1 


ASG—Macintosh Computers 


Check SCSI device switch setting on external 
device. 

Replace terminator on external device. 

Verify that terminator is installed on internal SCSI 
drive. 

Replace SCSI device select cable. 
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Drive Problems 


Audio and video are 
present, but 

internal drive does 
not operate 


Disk ejects; display 
shows icon with 
blinking “X” 


Will not eject disk 


System attempts 
to eject disk 
but cannot 


Internal disk drive 
runs continuously 


Peripheral Problems 


No response to any 
key on the keyboard 


Cursor does not 
move 


Cursor moves, but 
clicking the mouse 
button has no effect 
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Macintosh llcx, Ilci, & Ilsi 


Symptom/Cure Chart 


Solutions 
1. Replace bad disk. 
2. Verify that all external SCSI devices are 


disconnected. 

Replace internal disk drive cable. 

Replace internal disk drive. 

Replace logic board. Retain customer's SIMMs. 
Replace power supply. 


Ot eS 


Replace disk with known-good system disk. 
Replace internal disk drive cable. 

Replace internal disk drive. 

Replace logic board. Retain customer's SIMMs. 


aa atl a tre 


— 


Switch power off and hold mouse button down 

while switching power back on. 

2. Eject disk manually by pushing opened paper clip 
into hole beside the drive slot. 

3. Replace disk drive. 


1. Try pushing disk completely in. 

2. Eject disk manually by pushing opened paper clip 
into hole beside the drive slot. 

3. Replace disk drive. 


Replace bad disk. 

Replace internal disk drive cable. 

Replace internal disk drive. 

Replace logic board. Retain customer's SIMMs. 


ae cl cae 


Solutions 


Check keyboard connection to ADB port. 
Replace keyboard cable. 

Replace keyboard. 

Replace logic board. Retain customer's SIMMs. 


Pay 


Reboot system. 

Check mouse connection. 

If mouse was connected to a keyboard, connect 

it to a rear ADB port. If mouse works, replace 

keyboard. 

4. If mouse does not work in any ADB port, replace 
mouse. 

5. Replace logic board. Retain customer's SIMMs. 


ey 


hk 


Replace mouse. 
2. Replace logic board. Retain customer's SIMMs. 
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Peripheral Problems 


(continued) 


Cannot double-click 
to open an application, 


disk, or server 


Known-good 
ImageWriter or 
ImageWriter Il 
will not print 


Known-good 
LaserWriter 
will not print 


Miscellaneous 
Problems 


No sound from 
speaker 


Clock not running 


MacTest and 
AppleCAT crash 
on the Mac Ilci 


Mar 91 


Macintosh Ilcx, llci, & Ilsi 


Symptom/Cure Chart 





Solutions 


1; 


Remove any multiple system files on hard disk. 


2. Clear parameter RAM. Hold down <shift> 
<Option> <GCommand> keys and select Control 
Panel from Apple menu. Reset mouse controls. 

3. If mouse was connected to keyboard, connect it to 
rear ADB port. If mouse works, replace keyboard. 

4. If mouse does not work in any ADB port, replace 
mouse. 

5. Replace logic board. Retain customer's SIMMs. 

1. Make sure system software is correct version. 

2. Make sure that Chooser and Control Panel are 
set correctly. 

3. Check DIP switch settings. 

4. Replace printer interface cable. 

5. Replace logic board. Retain customer's SIMMs. 

1. Make sure system software is correct version. 

2. Make sure that Chooser and Control Panel are 
set correctly. 

3. Refer to Networks tab in Apple Service 
Technical Procedures for more information. 

Solutions 

1. Verify that volume setting in the Contro! Panel is 
set to 1 or above. 

2. Replace speaker. 

3. Replace logic board. Retain customer's SIMMs. 

1. Replace battery. 

2. Replace logic board. Retain customer's SIMMs. 
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Remove the Macintosh Ilci Cache Card and rerun 
the diagnostic. 
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Macintosh llicx, llci, & Ilsi 


Specifications 
Macintosh licx Specifications 


MC68030, 32-bit internal architecture 

15.6672 MHz clock speed 

Built-in paged memory management unit (PMMU) 
256-byte instruction and data caches 


MC68882 floating-point unit (FPU) 


1 MB expandable to 8 MB (120 ns or faster 
SIMMs) 
256K ROM standard 


I 









Microprocessor 















Apple High-Resolution Monochrome 
AppleColor High-Resolution RGB 
Apple Macintosh Portrait Display 
Apple Two-Page Monochrome 












Two RS-232/RS-422 serial ports 

SCSI interface (50-pin internal connector and 
DB-25 external connector) 

Two Apple Desktop Bus (ADB) ports 

Three NuBus internal slots supporting full 32-bit 
address and data buses 

Stereo sound port 

One DB-19 serial (disk drive) port 














Apple custom digital sound chip (ASC), 
including four-voice wavetable synthesis and 
stereo sampling generator 







Line voltage: 100 to 240 volts AC, 
automatically configured 

Frequency: 50 to 60 Hz 

Maximum power: 90 watts, not including monitor 
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Macintosh licx, Ilci, & IIsi 


Specifications 
Macintosh llici Specifications 


MC68030, 32-bit internal architecture 

25 MHz clock speed 

Burst mode RAM access 

256-byte instruction and data caches 

Built-in paged memory management unit (PMMU) 


Coprocessor MC68882 floating-point unit (FPU) 
15.6672 MHz clock speed 

Cache 120-pin memory cache connector (for connection 

Connector of optional high-speed memory cache card) 

Memory 1 MB expandable to 8 MB (80 ns or faster SIMMs) 
512K ROM standard 

Parity Support Purchase of optional parity board with parity 


generating chip and parity RAM converts the 
system to a parity system 

Built-in Video 

Support 


including four-voice wavetable synthesis and 


Internal Storage 
| stereo sampling generator 
Line voltage: 100 to 240 volts AC, 
automatically configured 





Microprocessor 






























Apple High-Resolution Monochrome 
AppleColor High-Resolution RGB 
Apple Macintosh Portrait Display 




















Two RS-232/RS-422 serial ports 

SCSI interface (50-pin internal connector and 
DB-25 external connector) 

One DB-19 serial (disk drive) port 

Two Apple Desktop Bus (ADB) ports 

Three NuBus internal slots supporting full 32-bit 
address and data buses 

One DB-15 video port for built-in video 

Stereo sound port 








Built-in 1.4 MB FDHD SuperDrive 
Optional internal Hard Disk 40SC, 80SC 






Apple custom digital sound chip (ASC), 


Frequency: 50 to 60 Hz 
Maximum power: 90 watts, not including monitor 
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Macintosh llcx, llct, & Ils 


Specifications 
| | Macintosh Ilsi Specifications | 


MC68030, 32-bit internal architecture 

20 MHz clock speed 

Burst mode RAM access 

Two 256-byte instruction and data caches 

Built-in memory management unit (MMU) that supports 
the A/UX operating system 


Coprocessor Optional adapter card with 20 MHz MC68882 
floating-point unit (FPU) 
Expansion One expansion slot supporting NuBus (with adapter) 
Connector or 030 Direct Slot expansion card 
Memory 2 or 5 MB expandable to 17 MB (100 ns or faster SIMMs) 
512K ROM standard 


Built-in Video Apple High-Resolution Monochrome Monitor 
Support AppleColor High-Resolution RGB Monitor 
Apple Macintosh Portrait Display 
Macintosh 12-Inch RGB Display 
Macintosh 12-Inch Monochrome Display 





Microprocessor 











































Two RS-232/RS-422 serial ports 

SCSI interface (50-pin internal connector and DB-25 
external connector) 

One Apple Desktop Bus (ADB) port 

One external disk drive port 

One DB-15 video port for built-in video 

Stereo sound-out port 

Sound input port 
















Internal Hard Disk 40SC 
Optional internal Hard Disk 80SC 





Apple custom digitial sound chip (ASC) 

Monaural 8-bit sound input supporting 3:1 or 6:1 
compression 

Monophonic 8-bit sound generator 

Omnidirectional electret microphone 


Line voltage: 100 to 240 volts AC, automatically 
configured 

Frequency: 47 to 63 Hz 

Maximum power: 100 watts, not including monitor 
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Macintosh Ilex, llci, & Ilsi 


Macintosh licx Memory Upgrade 


The Macintosh Ilcx requires 120 ns (or faster) SIMM modules. The 150 ns 
SIMMs will cause serious timing problems. All SIMMs in each bank must be the 





same size. 














On/Off 
ROM SIMM Switch 


Connector 


Connector 


SCSI 
Connector 


Internal 
SCSI Power 
Connectors 


ROM 
Jumper 


Internal 
Disk Drive 
Connector 





Reset Interrupt Speaker RAM SIMM Battery 
Switch Switch Connector Connectors 


Figure: Macintosh licx Logic Board 


1 MB 4—256K SIMMs Empty 
2 MB 4—256K SIMMs 4—256K SIMMs 


4 MB 4—1 MB SIMMs Empty 
5 MB 4—1 MB SIMMs 4—256K SIMMs 
8 MB | 


4—1 MB SIMMs 4—1 MB SIMMs 
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Macintosh llicx, llci, & Ilsi 
Macintosh lici Memory Upgrade 


The Macintosh lIIci requires 80 ns fast page mode SIMM modules. The 100, 120, 
and 150 ns SIMMs will cause serious timing problems. All SIMMs in a bank must 
be the same size. SIMMs must be installed in Bank A if built-in video mode is 
used. To upgrade a parity system, the 80 ns, 1 MB x 9-bit parity SIMMs must 
be used or the parity function will be disabled. 










_ 12 es 8 (3 oes ' 
a _ a aja | On/Off 
Cache Card [po a 
Connector Se a T] Cl OO) of Switch 
O 
oo CC] noo (OO ROM 
ig Jumper 
WE apy 
a. S il rH [CO] c_ Power 
XN =: Ez | Supply 
“A = Connector 
Watt: SCSI 
I i as Connector 
oy — OF 
ro] Internal 
ROM SIMM AT 7] SCSI Power 
Connector Connector 
a CIES) 
Internal 
@ Disk Drive 
oO Connector 
Bank B Bank A i | A i [] sae 
aff tt C> 
Reset — Interrupt Speaker RAM SIMM 
Switch Switch Connector Connectors 


Figure: Macintosh lici Logic Board 


4—256K SIMMs 
Empty 


4—256K SIMMs 


4—1 MB SIMMs 
Empty 


4—1 MB SIMMs 
4—256K SIMMs 


4—1 MB SIMMs 


4—1 MB parity SIMMs 
Empty 


4—1 MB parity SIMMs 
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Empty 
4—256K SIMMs 


4—256K SIMMs 


Empty 
4—1 MB SIMMs 


4—256K SIMMs 
4—1 MB SIMMs 


4—1 MB SIMMs 


Empty 


4—1 MB parity SIMMs 


4—1 MB parity SIMMs 
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Macintosh llcx, llci, & Ilsi 


Macintosh Ilsi Memory Upgrade 


The Macintosh Ilsi requires 100 ns (or faster) SIMM modules. Slower SIMMs 
(e.g., 120 ns) will cause serious timing problems. All SIMMs must be the same 
size. 





Bank B Video 
RAM SWIM Port RBV MDU ASG 


maine 


_ =¥9 00/ 
O00 


AOVYVO eo 





ROM 68030 ROM ee 
SIMM Microprocessor ROM jumper 
Socket 


Figure: Macintosh Ilsi Logic Board 


1 MB on-board RAM Empty 


1 MB on-board RAM 4—256K SIMMs 


1 MB on-board RAM 4—1 MB SIMMs 
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Note: The General Information section contains repair procedures, 
compatibility and identification charts, diagnostics, and other information 
that apply to all of the Macintosh computers. 
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Disk Drives—Disk Ejection Problems 


To avoid disk ejection problems: 

« Avoid placing more than two labels on a disk. Make sure another disk is not 
already in the drive, and press disks gently into the drive. 

¢ During installation, make sure the disk opening of the drive mechanism is 
centered in the bezel. If the disk opening is not centered, binding or friction 
may cause disk ejection problems. 
Inspect the internal mounting bracket before installation. A warped or bent 


mounting bracket will not align properly with the bezel and can cause disk 
ejection problems. 


CAUTION: Pulling a disk forcefully from a drive may 
foF-Tuat-le(-m talome lah cmaalsletar-lal ui 


Removing Disks That Will Not Eject 
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1. Push the disk back in and try to eject it electronically by: 

a. Holding down the <Shift> and <Command> keys and pressing 1 (for an 
internal drive or drive 1) or 2 (for an external drive or drive 2). 

b. Pulling down the File menu and selecting Eject. (Repeat several times before 
giving up.) 

2. lIfstep 1 does not work, insert a straightened paper clip into the pin hole located 
to the right of the disk insertion slot. 

3. If step 2 does not work, remove the disk drive and place the drive and RFI shield 
assembly upside down on a flat surface. 

4. Remove the four screws that hold the drive mechanism to the RFI shield, and 
remove the drive mechanism. 

5. Place the drive mechanism with the printed circuit board face down and the disk 
opening facing you. Press the eject lever at the right side of the disk drive (see 
top figure below). 

6. With the left side of the drive mechanism facing you, locate the small arm with 
a cylindrical cog at its end (see bottom figure below). The cog will be caught 
in a half-moon depression. 

7. \nsertasmall screwdriver as shown in the figure, and gently move the arm away 
from the disk until the disk pops forward slightly. Remove the disk from the disk 
drive. 





Figure: Removing Stuck Disk From Drive 
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Computers 


512K2 


512K 
Enhanced2 


Plus2 


HS /Ifx 


licx/lici 


Portable 
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Disk Drives—internal Drive Cables 


To identify the correct disk drive cable, refer to the part number stamped on the 
ribbon cable. Except for the red 400K drive cable (which does not have a 
stamped part number), do not rely upon cable color. Be sure to use only the 
cables listed in the compatibility table below. 











Internal Disk Drive Cable Compatibility 


800K Drive 
661-0305 
(MFD-51W or 
MFD- 51W-10)! 


800K Drive 
661-0345 
(MFD-51W-03) 


400K Drive 
661-76156 


590-0167 


590-0437 
Yellow 
(short) 


590-0167 590-0437 
Red (short) Yellow (short) 
590-0437 
(bottom drive) 
590-0188 
Red or Yellow 
(long cable; top) 


590-0437 


(bottom) 
590-0188 (top) 


590-0188 


1 Drive 661-0305 (obsolete) was replaced by drive 661-0345. 
2 When replacing or upgrading to an 800K drive in the Macintosh 512K, 512K 
enhanced, or Macintosh Plus, be sure to use disk drive cable 590-0437 (yellow). 
The red drive cable (590-0167) used with 400K and obsolete 800K drives 
(661-0305) is not interchangeable with cable 590-0437. 
3 Using an FDHD in the Macintosh SE and Macintosh II requires upgrading 
the logic board{refer to the FDHD upgrade procedures for those computers) 
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1.4 MB FDHD 
SuperDrive 
661-0474 


590-0437 
(bottom) 
590-0188 


(top) 


590-0437 
(bottom) 
590-0188 (top) 
590-0167 
590-0524 
590-0188 
590-0607 
591-0025 


590-0501 
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General Information 


Disk Drives—Identification 


The FDHD SuperDrive is a high-density (1.4 MB), 3.5-inch drive for 030 


Macintosh systems, upgraded Macintosh SE and Macintosh Il systems (see FDHD 
Upgrade in those sections), and the Macintosh Classic and LC. The FDHD 
SuperDrive is compatible with Apple's 400K and 800K data formats and provides 
data exchangeability between Apple systems (GCR data format) and MS-DOS 
or OS/2™ systems (MFM data formats). 





Identifying an Internal Disk Drive 


To identify an unlabeled internal drive, youcan remove the computer cover and count 
the number of microswitches on the drive mechanism (see Figure). FDHD 
SuperDrives have three microswitches, 800K drives have two, and 400K drives one. 


ea 
400K y 
SEN 
&> 
Microswitch Bas MA - 















Microswitche 


Figure: Macintosh Internal Disk Drives 
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Disk Drives—Drive/Media Compatibility 
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High-Density Media 


Special high-density, 3.5-inch disks are required to take full advantage of the 
increased storage capacity of the FDHD. These disks can be identified by the 
HD on the label, and by their two write-protect windows. Because HD disks are 
structurally different from other media, media/drive compatibility problems can 
occur. To avoid such problems, refer to the matrix below. 
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Or NOR GO) \ bay Ve)o}(-melel-s-male) @a-lere)anlanl-alemel-yialemallelate|(-lar 
sity disks in 400K or 800K disk drives. Data saved to 
high-density disks using 400K or 800K drives is unreli- 
1 0} (-mr-] ale mere] el (em elm le}-) & 


Media and Drive Compatibility Matrix 
(GCR) (OCR) are _ (MM) 
cl 


400K Drive | Yes | a 
Double- 
Sided | 800K Drive =| ve | vo Ti 
Disks 


400K Drive 


High- 
Density 


Disks 
FDHD Drive 


Legend: 

Yes—The selected disk and drive can read and write this media 
format. 

No—The selected disk cannot be used with the selected drive 
to read or write this media format. 

NR—Apple does not recommend formatting the selected disk 

to this media format with the selected drive. 
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SIMM Identification—256K SIMMs 


Macintosh 





Service Exchange Modules 


661-0402 256K, PLCC, 120 ns 


661-0402 256K, DIP, 120 ns 


661-0402 256K, SOJ, 120 ns 


661-0402 256K, SOJ, 120 ns 


256K, SOJ, 120 ns 


661-0494 256K, DIP, 120 ns 


661-0402 256K, DIP, 120 ns 


661-0519 256K, SOJ, 80 ns 





1 Can be installed in SIMM positions 3 and 4 only because of space constraints. 

2 Can be installed in SIMM Bank A only because of space constraints. 

3 Available from finished goods only—you will not receive this SIMM as a service 
exchange module. Apple ships a compatible service exchange module when 
receiving a finished-goods SIMM. 
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SIMM Identification—1 MB SIMMs 


Service Exchange Modules 


661-0403 1MB, SOJ, 120 ns 


661-0410 1 MB, DIP, 120 ns 


661-0520 1MB, SOJ, 80 ns 


661-0546 1 MB, SOJ, 80 ns Parity 


661-0548 1 MB, SOU, 80 ns, 64-Pin 


661-0549 1 MB, SOdJ, 60 ns, Parity, 64-Pin 


661-0403 1 MB, SOJ, 120ns 
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Diagnostics—MacTest 


When used as stand-alone tests, the MacTest diagnostic programs pertorm 
pass/fail functional tests of the Macintosh computer systems. The procedures 
for using all MacTestprograms are similar, but not identical. Be sure to use the 
MacTest program for the system you want to test. The information on the 





following pages summarizes how to hook up test equipment and run the MacTest 
programs. For more detailed information, see the Apple Service Technical } 
Procedures. 





Things to Remember 


1. Use the Finder to make a backup copy of the MacTestdisk. (If using a Macintosh 
or Macintosh Plus, use the appropriate disk copy program on the MacTestdisk.) 
Do not write-protect your working disk. 


2. Do not replace the System and Finder files on the MacTest disk. 


3. Before running MacTest, close all Desk Accessories. Also note that most 
versions of MacTest are not compatible with MultiFinder™ . 


4. MacTestcannot test an internal SCSI hard drive or an external drive connected 
to a Hard Disk 20. 


5. If you cannot boot the MacTest disk: 
a. Check the power cable and internal cable connections. 
b. Refer to the Symptom/Cure Chart, and replace the module(s) specified for 
your problem. 


6. (Macintosh / Macintosh Plus only) If you receive an error code while attempt- 
ing to run MacTest, refer to Macintosh/Macintosh Plus MacTest Error Codes 
(on the next page) to correct the problem. 


7. (Macintosh Portable only) The power adapter must be connected to the 
Macintosh Portable for the AppleCat/MacTest diagnostic to operate. 


8. If the desktop appears instead of the MacTest window, open the MacTest disk 
icon and highlight the MacTest file icon, select Set Startup from the Special 
menu, and reboot with the MacTest disk. 


9. Loopbacks are not needed to run MacTest, but are necessary to thoroughly test 
the system. Switch off the system when you connect a SCSI loopback card. 


10. If alogic board test is selected but the loopbacks are not installed, click OK in the 
dialog box that appears. Then deselect the logic board test, or switch off power 
to the system and install the loopback equipment. 


11. Do not press the reset or interrupt switch while the RAM testis running. Pushing 
reset causes the RAM test to fail, and pressing interrupt could damage the 
MacTest disk. 


12. After completing the repair, always run MacTest to verify that there are no other 
faults. 
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Diagnostics—MacTest 
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Running MacTest 


—_k 


o Ol > 


7. 


(Portable only) Plug in the power adapter and connect it to the Portable. 

Connect the following loopback equipment (see Figures on next page): 

¢ DB-9 serial port plugs (2) to serial ports (Macintosh 128K/512K only), or 
serial loopback cable (Mini DIN-8 cable) between serial ports. 

¢ SCSI loopback test card to SCSI port. (The Macintosh 128K/512K does not 
have SCSI circuitry, and the Portable does not require using the SCSI 
loopback test card.) 

(Portable only) Reset the power manager by simultaneously depressing and 

then releasing the reset and interrupt switches. 

Boot the MacTest disk. 

Select tests from the Test Selections menu. 

To loop on selected tests, select Auto Run Selected from the Options menu 

(Macintosh/Macintosh Plus only) or Loop on selected tests from the Test 

Selections window. 

Click Start. 


Macintosh / Macintosh Plus MacTest Error Codes 


1. Check that keyboard is connected. 
2. Replace keyboard cable. 

3. Replace keyboard. 

4. Replace logic board. 


1. Check that loopback connectors are installed. 
200xx.XXXX 2. Check that cables are connected. 
300xx.xxxx 3. Check that loopback connectors are good. 

4. Replace logic board. 


1. Check that blank, formatted 400K disk is in 
external disk drive before running test. 

2. Check that blank disk is unlocked. 

3. Replace external disk drive. 


. Check that SCSI loopback test card is 
connected. 
. Check that cables are connected. 


800xx.xxxx 


(Mac Plus only) | 3. Check that SCSI loopback card is good. 


. Replace logic board. 
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Diagnostics—MacTest Hookups 


Two DB-9 Serial Port Plugs 









Test Card 
Figure: Macintosh Plus MacTest Hookup 


Serial 
Loopback 
Cable 





Figure: Macintosh Classic MacTest Hookup 
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Diagnostics—MacTest Hookups 












eam» (@) 4 
S ~ 2) 


Serial Loopback Cable 





Figure: Macintosh LC MacTest Hookup 


dF]. Res Q)) = 






(g] > [J + 
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Serial Loopback Cable 
Figure: Macintosh Portable MacTest Hookup 









+ “ 


J) - + 
Q© 








Serial 
Loopback 
Cable 


Loopback 
Test Card 


Figure: Macintosh II/lx/llfx MacTest Hookup 


d=]. Res 2) r at od 
Tr» if Yj aan) [/4aN 
8A ® OO 










Serial 
Loopback 
Cable 





SCSI 
Loopback 
Test Card 





Figure: Macintosh licx/llci MacTest Hookup 
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General Information 
MacTest Diagnostics Matrix 


MacTest — Macintosh Hardware Diagnostic Matrix 


MacTest Products (across) pb ce SE | SE30 | CL | Portable| i/itx | ticx/tici | MP 
(latest version beneath) aan (3.0) | (1.0) | (1.0) | (1.0) (3.1) (2.0) (1.1) 





512K enhanced 
Mac Plus 


Classic 


Portable 
(nonbacklit) 


Portable 
(backlit) 


Computers 


H/ Ix 


Ilex / Ici 


Apple High-Res 
Monochrome 
AppleColor 
High-Res RGB 
Apple Two-Page 
Monochrome 


Apple Macintosh 
Monitors Portrait Display 


Portrait Display 
Series B 


Mac 12-inch 
Monochrome 
Disp. 


Mac 12-inch 
RGB Display 


Mac Il 
Video Card 


Mac Il Two-Page 
Monochrome V.C 


Mac Il Mono- 
chrome Video 
Card 


cr 
oO 


Mac Il Portrait 
Video Card 


Video Mac Il High-Res 
Cards Display V.C. 
Mac Il Extended 
High-Res 
Display Card 


Mac Display 
Card 4-8 


Mac Display 
Card 8-24 


Mac Display 
Card 8-24GC 
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MacTest Products (across) bthcades CL Portable| Ii / IIx | Ilex / Ici 
(latest version beneath (1.0) (1.0) (3.1) (2.0) 


Drive 
Cards 


Misc. 
Peripheral 
Devices 


Network 
Cards 


input 
Devices 
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LC 
Ilsi 


Apple 3.5 
(external) si 
aaa (ia eae I a 
Sok ieee Fs Fe 
FDHD/Super- 
Drive (int/ext) 
SCSI Hard Drives 


Apple HD20 
(non-SCSI) 


Use Apple CD Test 1.1 on Macintosh Peripherals Test disk 


Mac Ii PC Card 


Mac SE-Bus 
PC Card 


Use Macintosh Hard Disk Test 2.1 


AppleFax 
Modem 


Use ScanTest 2.0 on Macintosh Peripherals Test disk 
Use NT/NTX ROM & SIMM Test 1.0 


Use FaxTest 1.2 on Macintosh Peripherals Test disk 


Use PrintTest LQ 1.3 on Macintosh Peripherals Test disk 


Apple Data 
Modem 2400 


a senhostas Use ModemTest 1.0 on Macintosh Peripherals Test disk 


2400 


Int'l XP 2400 
EtherTalk 
Interface Card 
EtherTalk 
NB Card 
Apple Token- 
Talk NB Card 
Apple Coax/ 
Twinax Card 
Apple Serial 
NB Card 
LC Ethernet 
Card 
Keyboard 
Communication 


Mouse 
Communication 


ADB 
Communication 
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Diagnostics—SCSI Loopback Jumper 


The SCSI loopback card must be jumpered between J1 pin 25 and RP1 pin 14 
in order to be used with MacTest. New loopback cards have the jumper etched 
into the card circuitry. Older versions of the card need the jumper installed. 





To SCSI Port 










“TM 


Apple Computer 














821-7001-00 
















DOOO 0 OP A O90 090099 
SSO OY 


QYdoo0ag00” - DODODODO ~ 


exe) O00 OOO0O0000 








(Underside) 


Figure: Older SCSI Loopback Card with Jumper 


Determining If a Jumper Is Needed 


1. 


2. 


Look at the part number on the back of the SCSI loopback card. 


If the part number ends with the letter A, the jumper is included in the card 
Circuitry. 


lf the part number ends with double zeros (00), check to see if the card has an 
external jumper installed from J1 pin 25 to RP1 pin 14. If there is no external 
jumper, install one. 


Installing the Jumper 


a 


Locate J1 pin 25 and RP1 pin 14 on the SCSI loopback card (see Figure). J1 
pin 25 is the pin closest to the upper-left corner of the card; RP1 pin 14 is in the 
middle line of pins and closest to the left edge of the card. 


Solder a wire connection between J1 pin 25 and RP1 pin 14 on the SCSI 
loopback card. 
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Iinstallation—HDA Drive Carrier 


As a result of Apple's new carrierless drive strategy for the Macintosh Classic, 
Macintosh Ilsi, and Macintosh LC, you may need to install drive carriers on re- 
placement HDA drive mechanisms. Proper installation requires using a torque 
driver (P/N 076-0390) to mount the carrier to the replacement drive, and following 
the procedure outlined below. 











installing the HDA Drive Carrier 


1. Align the mounting carrier on the bottom of the new drive mechanism as shown 
in the figure below. 


2. With the four lockwashers and Phillips screws removed from the faulty drive, 
loosely fasten the carrier to the drive . For the Macintosh Ilsi, use the screw hole 
marked A; for the Macintosh LC, use the screw hole marked B (see Figure). 


CAUTION: Be sure to use the Phillips screws that you 
removed from the customer's faulty drive. Also be 


‘or=] a= 00] male) Gm Commeon’i-1a(o]ge|0|-mm tal-ma-1e1g- "ime lale mm fel iro) Wamaal= 
Co} aelel-m-1-le lel -ialel-m isle) iamiamtal-mile ll a-m el-1 (eum at-] 1b lao le 
oe foys-yom ore] Ui ie mer-laar-le|-mtal-ma-) e)l-lel-taal-al mela hee 





3. Following the sequences shown in the Figure below, torque the four Phillips 
screws to 8.0 in-Ibs. 


Mounting 





ScrewS\\._, Lockwashers 


(Classic) 


Figure: Installing the HDA Drive Carrier 
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Macintosh ADB Input Devices 


This list includes all ADB input devices for the Macintosh SE, SE/30, Il, IIx, llcx, 





lIci, Ilfx, IIlsi, Classic, and LC computers, along with their part numbers. 





ADpIC K6yD0al Gece tte ee aes paca Reon re ew msee aires 661-0383 
Apple Keyboard, French Canadian....................202000- C661-0383 
Apple Keyboard, Spanish...............0 0.0000. c cece eee eee E661-0383 
Apple Keyboard Parts 
Alps Locking Keyswitch ........0.0.0 0.00.0. 970-1263 
Bottom: Cases cineca crcbnctn d ani.g anit Be wond beta ales oehaeES 815-1017 
KEY CdD Obl ocos. nahh eo ence te oho dooms hen 658-7011 
Keyboard Cable, 1 meter............0 0.0.00. cece eee 590-0361 
Keyboard Cable, 2 meter............. 0.0000 eee 590-0152 
Keyswitch Set, ADB Kybd, Tan Plunger (Set of 10)............. 076-0209 
Keyswitch Set, ADB Kybd, White Plunger (Set of 10)............ 076-0387 
MOD ase acted ar ae inten aly bed be cee oe ae a aaedeine 815-1016 
Apple: Keyboard Ul 0. curs noe el oe dar eee ed se eae 661-0603 
Apple Keyboard Il, Arabic*............ 0.0.0.2 eee AB661-0603 
Apple Keyboard Il, British®............... 00.000. B661-0603 
Apple Keyboard Il, Danish* .................. 0.000 eee eee DK661-0603 
Apple Keyboard Il, French*............ 0.0.00... eee F661-0603 
Apple Keyboard Il, French Canadian..................0000005. C661-0603 
Apple Keyboard Il, German*..............0..0.. 0000s D661-0603 
Apple Keyboard Il, Greek*... 2.0.0... es GR661-0603 
Apple Keyboard Il, Hebrew*.... 0.0.0.0... 00000 HB661-0603 
Apple Keyboard Il, Icelandic®.................00 0... SK661 -0603 
Apple Keyboard Il, International*.....................000 20 eee 2661-0603 
Apple Keyboard Il, Italian*... 2.2.0.0... 0.0.0.0 02. eee T661-0603 
Apple Keyboard Il, Japanese ............... 0.000. cee eee JA661-0603 
Apple Keyboard Il, Korean.................. 2.00 eee KH661-0603 
Apple Keyboard Il, Norwegian®.................2 0c ee eee H661-0603 
Apple Keyboard Il, Portugese*................ 20.2.0 22 eee PO661 -0603 
Apple Keyboard Il, Persian*.................. 000. ee eee PS661-0603 
Apple Keyboard Il, Spanish* ..............0. 0.0.00. Y661-0603 
Apple Keyboard Il, Swedish*............. 2.0.00. cee eee eee $661-0603 
Apple Keyboard Il, Swiss*.............2. 0.06 eee SF661-0603 
Apple Keyboard Il, Taiwanese................ 0.00000 TA661-0603 
Apple Keyboard Il, Turkish*................... 0.0002 eee eee TU661-0603 
Apple Keyboard Il, Western Spanish.....................0005- E661-0603 
Apple Keyboard Il, Yugoslavian*..................000 ee eae YU661 -0603 
“These keyboards are not available in the United States. 
Apple Extended Keyboard............... 0.0... cc cece ene 661-0384 
Apple Extended Keyboard, French................. 000 e eee eee F661-0384 
Apple Extended Keyboard, French Canadian.................... C661-0384 
Apple Extended Keyboard, German..................00000005- D661-0384 
Apple Extended Keyboard, Italian.........................00.4. 1661-0384 
Apple Extended Keyboard, Spanish.......................0.005. E661-0384 
Apple Extended Keyboard Parts 
BOUIN CaSO win Sect a e% Hawt PhS 8 wei bows dhe de ees 815-1019 
Key Cab OGl ss 55. genta dele sede yeaa ser biel eee 658-7010 
Keyboard Cable, 1 meter..........0.0.0 20.0.0... cee 590-0361 
Keyswitch, Alps Locking............... 0... cece eee 970-1263 
Keyswitch Set, ADB Kybd, Tan Plunger (Set of 10)............. 076-0209 
continued... 
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Macintosh ADB Input Devices 


Keyswitch Set, ADB Kybd, White Plunger (Set of 10)............ 076-0387 
OD Case Sait a od ee he oe oaks on FE Ee eh ae OA Be 815-1018 
Apple Extended Keyboard Il............. 0.0.0.0... 2 cee eee eee 661-0543 
Apple Extended Keyboard Il, ISO, French..................... EF661-0544 
Apple Extended Keyboard II, ISO, French Canadian............. EC661-0544 
Apple Extended Keyboard Il, ISO, German.................... ED661-0544 
Apple Extended Keyboard Il, ISO, Italian...................... ET661-0544 
Apple Extended Keyboard Il, ISO, Spanish.................... EE661-0544 
Apple Extended Keyboard II Parts 
BOOM: CAS 6 aed) oly utara eo ued Bh SOG a Ee 658-5211 
FOOt FIOM 95 sles eine ice nen etwas athe Bete bE Gene eae eas 865-0057 
Foot, (Rear Adjustable: s 2 i.0.«-aseny dee testa a Seavey abe ds 865-1139 
FOO: Pac, Heals.3..44 seed cin Kae ain dae ene edamame 865-0067 
Key Cap cel etd 5 ho ec ctined bate Saino ait eee ee a hase ads Ae ee 658-7010 
Keyboard Cable, 1 meter.......... 20... 0... ccc eee eee 590-0361 
Keyswitch, Alps: LOCKING ss. 2%o.c2 « neadcad wie eee eS oda Bees 970-1263 
Keyswitch Set, ADB Kybd, Tan Plunger (Set of 10)............. 076-0209 
Keyswitch Set, ADB Kybd, White Plunger (Set of 10)............ 076-0387 
SDMNG:-F OOt MEUM 6-530 oo heed aoe dee aa lh ae eee Sees 870-0030 
TLE MIDIALC nia'2 22.5 Bt g be ah one ek eae Senin d Ar Re eS 001-0017 
NOD Case n44 ic sun ce Gorka «eae SEAR eh oee dhe Rees G 658-5210 
Apple ISO Keyboard, French.................000 cece eee eee F661-0454 
Apple ISO Keyboard, German.............. 0... eee D661-0454 
Apple ISO Keyboard, Italian. ........... 20.0.0... cece eee T661-0454 
Mouse, ADB (replaced by 661-0479) .................... 000005. 661-0338 
Mouse Ball (25.4 mm dia), gray............ 00... eee 699-8001 
Mouse Ball (21.9 mm dia), black.......................2005. 699-8038 
Retainer, ADB Mouse (38 mmdia).................-.-000 eee 076-0231 
Retainer, ADB Mouse (84 mmdia).....................2+05- 815-0816 
Mouse, ADB (replacing part number 661-0338) ................... 661-0479 
MOUSE Ball csc cit oh re toh dc rca S12 wh Aye ae ah toe et es 815-1135 
Retainer, ADB Mouse............... 0.0.00... eee eee eee 815-1136 
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| Special Tools Index 


















Torx Driver SCSI Loopback 


#076-8053 Test Card 
#077-8219 





DB9 Serial Port Plug 
(Set of 2) #077-8129 


To Mouse 
Unit J3 Apple Computer 


CRT Discharge Tool 
#076-0381 


Removal 
Tool 
#076-8354 


Pull-Apart Tool 
#076-8059 


IWM/SWIM IC 
Extraction Tool 
#076-0341 
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Cable Connectors 





The pin numbers shown below are for the connectors attached to the ends of the 
Macintosh peripheral cables, as viewed from the front of the connector. 


)® 3 MiniDIN-4 
Coe 
DA-15 


Gem 


15 Mini DIN-8 


: 
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Peripheral Cables 


ImageWriter 


590-0169 
ImageWriter ( ) 


15-Inch 
DB-25 DE-9 DE-9 
<+ > 


Apple Line (590-0169) 





n 
& 
ye 
A) 
O 
x. 
” 
Ct 
S) 
a 






ImageWriter II 
ImageWriter II/L 
ImageWriter II/LQ 






Apple Personal 
Modem 











Apple Data 
Modem 2400 






Apple Fax 
Modem 







(590-0197) 





Modem 
300/1200 















DE-9 DE-9 DE-9 
<>» 





SCSI Terminator 










(658-8032) 
Peripheral I/F Cable Mac Plus or Later 
(658-8034) SCSI 

SCSI Cable 





Terminator | 









(658-8033) (658-8031) 


SCSI 
Device 
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(658-8032) 


mae) ate-lale mm Or-le)(=1— 
Table of Peripheral Cables 


Cable Information 


Service Part # 


Macintosh 
Plus 
and Later 


Macintosh 
128K/512K 


ImageWriter ® 
IimageWriter 
15-Inch, 
AppleLine™, 
Cluster 
Controller 


ImageWriter Il, 
WL, & 1/LQ; 
Apple Personal 
Modem & 
Apple Data 
Modem 2400 


AppleFax™ 
Modem 


Modem 300/1200 


SCSI Devices 
(system cable) 


SCSI Devices 
(terminator) 


SCSI Devices 
(cable extender) 


SCSI Devices 
(peripheral I/F 
cable) 


Mar 91 


658-8032 
590-0304 
or 
590-0344 


590-0169 590-0169 
and 
699-0430 
590-0553 
or 
590-0341 


590-0551 
or 
590-0332 


590-0552 
or 
590-0340 


590-0552 
or 
590-0340 


590-0197 590-0197 


and 
699-0430 
590-0553 
or 
590-0341 


658-8031 
590-0305 
or 
590-0345 


658-8033 
590-0307 
or 
590-0347 


658-8034 
590-0306 
or 
590-0346 
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Medium DE-9 to DB-25 
Brown Male to Male 


Smoke Mini DIN-8 


to Mini DE-9 
Male to Female 
Beige (adapter cable) 


Mini DIN-8 
to DE-9 
Male to Male 


Mini DIN-8 
to Mini DIN-8 
Male to Male 


Mini DIN-8 
to Mini DIN-8 
Male to Male 


DE-9 to DE-9 
Male to Male 


Mini DIN-8 

to Mini DE-9 
Male to Female 
(adapter cable) 


BR-50 to DB-25 
Male to Male 


BR-50 
Male to Female 


BR-50 
Male to Male 
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Computer Port Locations 








Mouse External Printer Modem Audio 
Disk Drive 





Audio Mouse External 
Disk Drive 


Macintosh SE & SE/30 





Apple Desktop External SCSI Printer Modem Audio 
Bus Disk Drive 


Macintosh Classic 





Apple Desktop External Printer Modem Audio 
Bus Disk Drive 


Macintosh Portable 








Video’ External SCSI Internal ADB/ Modem/ Power 
Disk Modem Adapter 
Drive Printer Audio 
(Stereo) 


Macintosh LC 


Video Modem Printer SCSI Apple Audio Audio Expansion 


Connector Desktop Output Input Slot 
Bus Access 
Panel 
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Computer Port Locations 


Macintosh lisi 








Audio Audio Modem Printer Video External Apple 
Input Output SCSI Disk Drive Desktop 
(Stereo) Bus 
Macintosh Il 





Audio Apple _ Printer Modem SCSI 
(Stereo) Peep 
us 


Macintosh IIx 





Audio Apple _ Printer Modem SCSI 
(Stereo) eee 
us 


Macintosh Ilfx 





Audio Apple _ Printer Modem SCSI 
(Stereo) Desktop 
Macintosh licx Bus 






External Audio Apple 
Disk Drive (Stereo) ae 
us 


Macintosh lici 





External SCSI Video Printer/ Audio Apple 
Disk Drive (Stereo) Desktop 
Modem Bus 
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Ports and Cables 


Pin-Outs—Computer Ports 


This section contains the specifications for all the built-in interfaces and interface 
card connectors for the Macintosh family of computers. Built-in interfaces are 
covered first, followed by interface cards. Illustrations on the previous two pages 
show the locations of the built-in interface connectors. 





Note: The connector specified is for the cable end, not the computer port. A slash 
(/) after the signal name indicates that the signal is valid when the signal is low. 


Keyboard Connector 


| Signal Signal Description 
ee 


CLOCK Keyboard clock (input to VIA) 


DATA Serial data line 
se 


This RJ-11 connector is present on the Macintosh 128K/512K/512K 
enhanced, and Plus. 
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Pin-Outs—Computer Ports 


Mouse Connector 


re] Sore [Sion 
[eo [Sinan 
cep [ee 
es 
ee 
ee 
a 
a a 
se 
a 


This male DE-9 connector is present on the Macintosh 128K, 512K, 
512K enhanced, and Plus. 


Apple Desktop Bus Connector 


| Signal Signal Description 
| Data Bidirectional data bus 


2" Power On/ Signal momentarily grounded to pin 4 to 
begin power-up sequence in CPU 














The ADB connector (Mini DIN-4 male) is present on the entire 
Macintosh family of computers except the Macintosh 128K, 512K, 
512K enhanced, and Plus. 





” Pin 2 is used on Macintosh II family computers only. 
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Pin-Outs—Computer Ports 


External Disk Drive Connector 
Signal Description 









Signal ground 


Signal ground 


D 
D 
0 | __ Senate 
a 
v_—[ som 
M 
0 
1 
2 
3 





G 
G 
G 
G 
+ 


This male DB-19 connector is present on all Macintosh 
computers except the Macintosh Il, Iix, Ilfx, and LC. The 
external disk drive connects the following: 
- 400K external drive to Macintosh 128K, 512K, 512K 
enhanced, Plus, SE, and Portable 
- 800K/Apple 3.5 Drive to Macintosh 512K enhanced, Plus, 
SE, SE/30, Classic, Ilcx, IIci, Ilsi, and Portable 
- FDHD SuperDrive to Classic, SE/30, IIcx, IIci, IIsi, 
Portable, and upgraded Macintosh SE 
- Apple Hard Disk 20 to Macintosh 512K, 512K enhanced, 
Plus, and SE. 












N 
N 
N 
N 
Ss) 
NC 
PW 
H 
H 
H 
H 


p 
p 
P 
p 


—_—k —_— as —_, —_k —, — ss —_—k oe 


WR 
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Pin-Outs—Computer Ports 


Modem Printer Connectors (DE-9) 


Signal Name RS-422 
Pin Signal Description 






G) 






NO 


ND 
pe [av 
Ts [eno 
ce [ev 


= 
= 


This male DE-9 connector is present on the 
Macintosh 128K, 512K, and 512K enhanced. 


Modem/Printer Connectors (DE-9) 


Signal Name RS-232 


| Signal Signal Description 

Signal ground 
C 

C 


F 
N 
S 
N No connection 
N 
N 


w 
G) 









DD wm 
x< x< 
+ ' 













[Nc [___Neconnection 
[NC [—__Noconnection 


This male DE-9 connector is present on the 
Macintosh 128K, 512K, and 512K enhanced. 
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Pin-Outs—Computer Ports 


Modem/Printer Connectors (DIN-8) 


| Pin | Signal | Signal Description 
Handshake output; connected to SCC Data 
1 HSKo . 
Terminal Ready 
| > | HSK Handshake input; connected to SCC Clear To Send 
and Transmit/Receive Clock 
3 TxD- Transmit Data (inverted); connected to SCC Transmit 
Data; tri-stated when Request To Send is deasserted 
P| so Signal ground; connected to logic and chassis ground 
Receive Data; connected to SCC Receive Data 
GPi 


TxD+ Transmit Data; connected to SCC Transmit Data 
tri-stated when Request To Send is deasserted 


General-Purpose input; connected to SCC Data 
7 Carrier Detect (or to Receive/Transmit Clock 
if the VIA1 SYNC signal is high). Not connected on the 
Macintosh Plus, Classic, LC, or Ilsi. 


pe | mie Receive Data; connected to the SCC Receive Data 


These Mini DIN-8 (male) connectors are present on all Macintosh computers 
except the Macintosh 128K/512K/512K enhanced. To connect DE-9 cables 
to the Mini DIN-8 port, use adapter cable 590-0341 (beige) or 
590-0553/699-0430 (smoke). 
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Pin-Outs—Computer Ports 


Audio Input Connector 


(Sleeve) Signal ground 
(Tip) +8 volts for powering electret microphone 


(Ring) Right 
This stereo, miniature phono plug is present on the Macintosh LC and Ilsi. 


Audio Output Connector—Monaural 


(Sleeve) Signal ground 
(Tip) AUDIO .5-volt peak-to-peak audio signal 


This monaural, miniature phono plug is present on the Macintosh 128K/512K/512K 
enhanced, Plus, and SE. The internal speaker is disabled when this connector is 
being used. 


Audio Output Connector—Stereo 


(Sleeve) Signal ground 


1-volt peak-to-peak audio signal with an impedance 
(Tip) of 47 ohms’; left channel 

1-volt peak-to-peak audio signal with an impedance 
(Ring) High of 47 ohms’; right channel 


This stereo, miniature phono plug is present on all Macintosh computers except 
the Macintosh 128K/512K/512K enhanced, Plus, and SE. The internal speaker 
is disabled when this connector is being used. 










Audio input with a maximum amplitude of 
20 MV at 600 ohms impedance 




















* The Macintosh Portable produces a 0.75-volt peak-to-peak signal. 
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Pin-Outs—Computer Ports 


CAUTION: The SCSI interface uses the same type of 
connector as a standard RS-232 serial interface. but is 
electrically very different. DO NOT connect any RS-232 
fo (“AVA [ol Me) @lot-] 0) (-m Com tal t-mere)alal-1e4 (eo) eum Ole) ialem-omer-lama-s-Je] ala) 
fo FeTaar-le[-m Com ole) alm tal-mel-aalei-m-lalemtal-more)aal oleh (-ia 


SCSI Connector 


ACK/ Acknowledge 
PARITY! 


TERMPRW +5 volts (terminator power) * 


This male DB-25 connector is on all Macintosh computers 
except the Macintosh 128K, 512K, and 512K enhanced. 
Terminator power is not provided on the Macintosh Plus. 














10 


oh, 
—_ 


Nh 


0 


NM] Mh 
NO 


N om —_— nual oil —_— —_— —_— nil 


3 


—_ 


NO 
£ 


25 
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Pin-Outs—Computer Ports 


External Video Connector 


Cr 
a 
= 
ca 
Te 
<a 
< 
e 






























| 
2 
3 
4 
5 
7 


This DA-15 connector is present on the Macintosh LC, Ilci, and Hisi. 
This video connector supports all Apple Macintosh monitors except 
the Two-Page Display. 
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Pin-Outs—Computer Ports 


External Video Connector—Portable 


(bit 5) 
(bit 6) 
( 


oO 


[__FroaTAm | Fitpane diplay dias 7) 
BATT VOLTAGE Direct connect to main battery 


The external video connector for the Macintosh Portable is a 

male DA-15 connector. This connector does not support monitors 
directly; an interface adaptor is required to connect an external 
monitor to this video port on the Macintosh Portable. 
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